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applicable  information  into  appropriate  Design  Guides,  Technical  Manuals,  and 
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FOREWORD 


This  report  contains  facility  pollution  abatement  information  that  fas  Deer  developed  at  the 
U.S.  Army  Construction  Engineering  Research  Laboratory  (CERL)  under  Project  4A762731AT4 1 -0-041 , 
"Military  Facilities  Engineering  Technology',  and  Project  4A7.627j0A896 ,  "  Environmental  Quality  for 
Construction  and  Operation  of  Military  Facilities";  Task  T2,  "Pollution  Control  Technology";  Work 
Unit  027,  "Functional  Requirements  for  Consolidated  Maintenance  Facilities  for  "actical  Vehicles." 

The  work  was  performed  by  the  Energy  and  Habitability  (EH)  and  Environmental  ( EN )  Divisions. 
Administrative  support  and  counsel  were  provided  by  Dr.  R.  K.  Jain,  Chief  of  EN.  Team  members 
were  Robert  Porter  (team  leader),  Roger  Brauer,  David  .Cnessel ,  Robert _£i  1  ecci a ,  Sharen-Kloster^. 
Charles  Lozar,  Joseph  Matherly,  Mary  Staub,  Jerry  Benson,  and "Wayne  VenekTasenT  Adcitional  CERL 
input  was  provided  by  Paul  Howdyshell,  Larry  'windingland,  Tom  Napier,  and  Michael  T.olish.  Special 
recognition  is  expressed  for  the  major  contribution,  of  WO  Don  Siegfried,  U.S.  Army  Armor  Center, 
Ft.  Kncx,  KY.  His  extensive  experience  in  Army  and  civilian  vehicle  maintenance  facilities  was 
valuable  in  developing  the  recommendations  for  improved  facilities. 

COL  L.  J.  Circeo  is  Commander  and  Director  of  CERL,  and  Dr.  L.  R.  Shaffer  is  Technical  Direc¬ 
tor. 
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INTRODUCTION 


Background 


U.S.  Army  vehicle  servicing  and  washing  facilities  are  the  primary  locations  for  accomplish¬ 
ing  the  maintenance  operations  required  to  keep  Army  tactical  vehicles  eoafc-at-ready  and  for  train¬ 
ing  Army  maintenance  personnel*  Design  of  these  facilities  must  also  provide  for  pollution  abate¬ 
ment,,  energy  conservation!  facility  construction  economy,  and  operating  personnel  efficiency. 
According  to  AR  415-20,*  the  using  service  Is  responsible  for  providing  designers  with  a  construc¬ 
tion-project's  functional  requirements.  Array  bo  roro  1391  and  the  PD8  {Project  Development  Bro¬ 
chure)  require  functional  requirement  design  information  for  Array  vehicle  servicing  ana  washing 
construction  projects.  Throughout  this  document,  the  term  "maintenance  facility*  refers  to  both 
servicing  and  washing  facilities. .  r  ' 


Objective 


The  objective  of  thisdocisneot  is  to  provide 
tihent  to  tactical  vehicle  maintenance  constructs 


Development  of  ficnnir,;:  C 

-  This  document  presen 
Army  aqlntenancf  ’facitatli 
:-x  is  ting  facility  or  mil  r 
tanas  of  relating  Army 
a  specific  Function.  Hex 
oped.  Finally,  planning  -> 
fir  exterior  operational  aj 
formation  provide  the  "dp 

1  Construction  Project  De 
-  March  1974)..  wm 


,s  several  categories  of  ii 
is.  “fisher icB  refers  to  fl 
:afy  unit,  is  progression 
nicies  to  the  Activities.-  j 
: .  Requirements  arid  Crl ter  - 
ic-ncepts  in  the,  form  of  po< 
a|s  were  generated.  Thus 
:  daua"  settings  for  cumerr 


eoaipf  shensi  ve  set  of  planning  concepts  per- 


Ofination  related  to  the  generic  functions  at 
ictions  that  are  generally  operational  for  any 
the  planning  concepts  first  were  generated  in 
iRSonnel-,  and  Equipment  required  to  accsapl  fsti 
[  for  the  facility  work  stations  were  devel- 
iutial  guidance  relating  to  specific  building 
the  Requirements.,  Criteria,  and  guidance  in- 
Activities .  Relevant  information  about 


tel 0 creen t  and  Design  Approta!,  Aft  415-20  (Department  of  the  Army  [DA], 


advanced  maintenance  and  cleaning  practices  obtained  trm  discussions  with  personnel  of  Army 
units,  trucking/transportation/ construction/ industry  operators,  and  from  review  of  current  perio- 
icals  and  research  literature  was  also  developed.  "Advanced”  practices  are  these  ’jerking  condi¬ 
tions,  equipment  iters,  maintenance  policies,  etc.,  that  are  not  currently  a  part  cf  ike  V.3.  A* 
methods  of  operation.  Therefore,  to  include  these  iters  on  a  prefect  ?DS,  the  user  group  trust 
obtain  special  approvals,  funding  sources,  or  waivers,  etc.  The  information  has  been  integrated 
into  a  four- page  "format,  so  that'all  information  starting  with  the  policies  related  to  a  particu 
lar  function  on  through  to  the  space  layout  sketches  can  be  viewed  together.  This  organization 
will  permit  ready  incorporation  of  applicable  information  into  appropriate  Design  Guides,  Techni¬ 
cal  Manuals,  and  standardized  design  criteria. 


This  document  provides  planning  concepts  for  all  the  generic  functions  associated  with  both 
Organizational  and  Direct  Support  maintenance  for  most  Army  vehicles-  Thus,  this  information  wi 
be  useful  to  all  military  components  requiring  project-specific  informat  "'on,  whether  it  will  be 
used  for  developing  new  construction  projects  or  for  renovating  existing  facilities.  Planning 
concepts  which  are  now  considered  ’advanced'  practice  for  purposes  of  this  document  could  eventu¬ 
ally  be  considered  as  "optinumi'  Army  practice. 


Mode  of  Technology  Transfer 


Office,  Chief  of  Engineers,  may  use  these  planning  concepts  in  revising  standardized 


criteria  and  in  revisions  of  7K 


Design  Guide  (Di 


v-^-cO** 


c  Space  Planning  Guide  for  TOE  Maintenance  Facilities,  TM  5-84 
3  ICE  Maintenance  Complexes,  DG  1110-3-80  (under  development). 


i-841-1  (DA,  April  1979). 


Sources  of  Information 


The  information  in  this  document  was  obtained  from  installation  and  unit  facility  users,  and 
from  DA  and  KACCM  personnel.  Documents  currently  used  for  determininq  facilitv  designs  have  been 
referenced,  including  TM  5-841-1  and  DG  1110-3-30. 


Types  of  Information 

The  page  formats  of  the  document  contain  eight  specific  types  of  information,  (See  any 
'function"  set  of  pages  in  Chapter  3  for  an  example.) 

function:  This  is  a  statement  of  overall  mission  for  a  specific  part  of  the  mainfenance 
or  cleaning  facility. 

2*  PoV-cy:  These  are  the  regulations  which  define  what  must  be  done  and  how  it  should  be 
done.  The  information  is  taken  from  documents  such  as  Army  Regulations,  Field  Manuals,  and  Stan¬ 
dards  of  Procedure. 

3.  issues:  This  tells  how  the  functions  should  be  improved,  or  indicates  whether  there  are 
“trade-offs"  related  to  pollution,  efficiency,  or  economy  issues. 

4.  assumptions:  These  justify  the  recommendations  for  function  performance  as  statements  of 
the  conditions  upon  which  the  facility  information  is  based. 

5.  activities/ personnel / equi pment :  These  state  specifically  how  the  functional  operations 
should  be  performed. 

6.  requirements:  These  are  qualitative  statements  of  objectives,  written  in  performance 
language,  that  describe  a  facility's  objectives  and  its  technical  needs. 

7.  criteria:  These  statements,  developed  directly  from  the  requirements  list,  provide  the 
quantitative  and/or  qualitative  means  of  determining  the  appropriate  design  solution  for  a  facil¬ 
ity. 


8.  guidance:  Planning  concepts  have  been  translated  into  potential  guidance  in  the  form  of 
statements,  sketches,  and  diagrams  to  provide  realistic  advice,  based  on  design  experience, 
regarding  the  appropriate,  "optimum"  solution. 


Using  This  Document 

This  document  provides  tactical  vehicle  maintenance  facility  planning  concepts  based  on 
relevant  background  information.  DA  and  MACOM  personnel  can  use  this  information  to  evaluate  the 
policy  modifications  required  for  the  construction  or  equipment  procurement  needed  to  carry  out  a 
described  maintenance  practice  if  it  is  desired  to  implement  it. 


Readers  interested  in  developing  policies  regarding  vehicle  maintenance  operations,  equip¬ 
ment,  and  facilities  should  focus  on  comments  about  space  criteria  in  Chapter  2,  the  recommenda¬ 
tions  listed  in  Table  3-1,  the  policy  and  issues  columns,  and  some  of  the  items  in  the  equipment 
columns  for  each  space  in  Chapter  3. 

Readers  interested  in  developing  functional  requirements  for  a  construction  project  should 
primarily  fccus  on  Chapter  2  in  sizing  spaces,  the  function,  activity,  personnel,  equipment,  and 
requirements  columns  in  Chapter  3,  and  the  space  relationship  diagrams  in  Chapter  4. 

Readers  interested  in  development  of  design  criteria  and  guidance  should  give  attention  to 
Chapter  2,  Table  3-1,  the  requirements,  criteria,  and  guidance  colimns  for  each  space  in  Chapter 
3,  and  the  format  for  presenting  facility  information.  As  noted  in  Chapter  3,  the  numerical 
values  for  criteria,  dimensions,  etc.,  need  further  evaluation  and  validation. 

If  readers  are  nterested  in  building  design  information,  this  dociment  might  be  useo  with  TM 
5-841-1  and  DG  1110-3-80  to  gain  further  insights  into  the  requirements  of  a  using  service. 
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Space  Analysis  for  Facility  Planning  Purposes 


2  SPALL  ANALYSIS  FOR  FACILITY  PLANNING  PURPOSES 


Go n o r aj  Space  Guidance 

(Tie  of  the  most  basic  requirements  of  designing  Army  maintenance  facilities  is  determining  a 
rational  basis  for  generating  space  requirements  from  stated  user  needs  in  the  form  of  functional 
requirements.  These  functional  requirements  are  prepared  as  the  basis  for  both  1391  and  project 
development  brochure  (PDB)  preparation.  When  the  actual  construction  drawings  are  prepared,  such 
guidance  is  useful  for  determining  both  the  actual  sizes  of  spaces  and  the  funding  levels  and 
costs  per  square  foot.  Therefore,  it  is  important  that  all  the  participants  involved  in  preplan¬ 
ning  are  working  with  the  same  source  of  how  the  space  requi rements  are  generated  and  where  cer¬ 
tain  space  allocations  are  negotiable  in  terms  of  variations.  To  this  end,  t.wo  basic  documents 
provide  guidance  for  generating  space  requirements  in  TOE  maintenance  shops. 


Space  Reference  Documents 

Each  maintenance  space  is  operated  either  at  the  Battalion  level  or  the  Company  level.  As 
such,,  the  Table  of  Organization  and  Equipment  (TOE)  is  a  basis  for  selecting  tne  equipment,  per¬ 
sonnel,  arid  job  specialties  necessary  to  accomplish  the  mission  of  a  particular  organization.  For 
example,  the  TOE  for  the  armored  Battalion  will  specify  both  the  personnel  and  the  specialty  codes 
for  the  various  jobs  required  to  maintain  all  of  the  Battalion’s  equipment.  Obviously,  for  vehi¬ 
cle  maintenance  shops,  the  most  important  specialty  codes  (MOS  codes)  are  those  dealing  with  vehi¬ 
cle  maintenance;  these  will  serve  as  the  basis  for  generating  many  of  the  space  requirements  later- 
on.  TM  5-841-1,  Space  Planning  Guide  for  CONI'S  TOE  Maintenance  Facilities  (March  1977)  translates 
personnel  allotment,  vehicle  mix,  and  the  MQS  code  information  into  space  criteria  by  describing 
the  rationale  for  structuring  space  allotments  to  accommodate  mission  needs  of  the  various  Bat¬ 
talions  and  Companies.  DG  1110-3-80,  TOE  Vehicle  Maintenance  Complexes  (August  1979),  provides 
the  user  with  a  better  understanding  of  the  space  allotments  and  how  they  work  for  the  entire  com¬ 
plex.  This  document  specifies  overall  planning  procedures  for  vehicle  maintenance  facilities  and 
provides  space  guidance  not  specified  in  TM  5-841-1. 


The  rationale  for  space  allocation  provided  in  TM  5-841-1  is  based  on  the  evaluation  of  prop¬ 
erly  designed  shop  maintenance  facilities.  The  7M  translates  specific  space  requirements  into 
square  feet.  The  number  of  bays  required  to  accommodate  vehicle  repair  and  maintenance  is  based 
on  the  number  of  personnel  assigned  to  various  Battalions,  which  is  specified  in  the  TOE.  "The 
HOS  codes  specify  the  relationship  between  vehicle  mix  and  the  number  of  mechanics  required  to 
service  those  vehicles."  Tables  3-1,  3-2,  and  3-3  of  the  TM  list  these  codes  and  translate  them 
into  space  requirements  based  on  where  these  personnel  would  work  in  the  building. 

The  rationale  for  developing  space  allocations  presented  in  OG  1110-3-80  focuses  or,  areas  not 
described  in  the  TM.  These  are  usually  exterior  areas,  such  as  washracks,  filling  stations,  out¬ 
door  maintenance  areas,  deployment  storage,  and  10E  vehicle  parking.  By  reviewing  the  space  allo¬ 
cation  rationale  presented  in  both  documents,  it  is  possible  to  compare  overall  comprehensiveness 
as  presented  in  Table  2-1  of  this  document.  This  table  also  compares  the  rationales  specified  in 
the  TM  with  those  specified  in  the  DG.  A  comparison  of  the  rationales  for  the  layout  of  a  mainte¬ 
nance  shop's  various  specific  functional  areas  shows  that  they  are  complementary.  Thus,  by  using 
both  documents  as  references,  the  users  are  provided  with  a  set  of  criteria  for  allocating  space! 
which  will  enable  them  to  determine  the  necessary  planning  requirements  for  1391  or  PD8  orepara- 
tion. 


The  Space  Planning  Process 

Figure  2-1  shows  the  space  planning  process  used  to  determine  maintenance  facility  space 
allocations.  This  flowchart  is  based  on  review  and  compilation  of  the  TM  and  the  DG,  The  chart 
is  divided  into  four  sections,  all  based  on  the  assumption  that  TOE  is  the  starting  point  for 
determining  Battalion  size  specialty  codes,  and  necessary  equipment.  After  the  users  have 
extracted  the  KOS  codes  for  mission  accomplishment,  they  should  fill  out  forms  A  and  B  in  the 
Appendix  of  TM  5-814-1,  and  then  begin  determining  the  allocations  for  each  area.  In  some  cases, 
as  shown  in  Table  2-1,  the  basis  of  space  determination  can  be  the  total  number  of  individuals, 
the  vehicle  mix  reflected  in  the  MOS  codes,  or  the  various  allotments  of  equipment  necessary  to 
accomplish  the  mission.  Once  these  quantities  are  known,  the  square  footage  requirements  can  be 
generated  quickly  from  the  guidance  contained  in  either  document.  Figure  2-1  also  shows  some 


areas  for  which  neither  document  contains  guidance.  These  areas  reflect  a  need  for  the  further 
investigation  in  the  development  of  space  requirement  guidance  that  is  partially  included  m  this 
document. 


Comments  on  Guidance  for  Space  Usage  in  TOE  Shops 

The  guidelines  for  the  allocation  of  space  presented  in  the  Space  Planning  Guide,  TM  5-841-1, 
are  the  result  of  work  done  by  Industrial  Engineering  Firm,  FKC  Corporation,  after  looking  at  a 
number  of  Army  and  industrial  maintenance  shops.  This  report  was  done  through  Norfolk  District 
offices  and  submitted  to  OCE  for  incorporation  into  the  written  TK  in  1976.  This  report  served  as 
the  basis  to  look  at  a  broad  range  of  Army  TGE  facilities  and  to  construct  equations  for  space 
allocation.  Additional  planning  information  needed  includes: 

1.  The  allocation  of  space  for  innovations  or  changes  in  the  existing  equipment. 

2.  An  examination  of  existing  operating  procedures  which  may  impact  on  the  allocation  of 
space  or  its  arrangement. 

3.  New  ways  of  relating  functional  areas  based  on  statistical  documentation  derived  from 
existino  facilities. 


4.  Future  technological  innovation.  Possible  space  allocation  impacts  can  result  from 
changes  in  vehicle  design  ana  equipment  (particularly  the  development  of  new  mobile  equipment  with 
electronic  gear),  and  changes  or  innovations  in  servicing  equipment  policies  or  procedures. 

Referring  to  Figure  2-1  (Space  Allocation  Process),  five  specific  allocations  of  space  should 
be  noted. 


1.  The  allocation  of  PLL  storage.  The  problem  with 
person  in  the  facility),  as  presented  in  the  TM,  is  that 
facilities  examined.  In  an  armored  Battalion,  this  space 
necessary  to  store  large  tracks  for  the  tracked  vehicles 
allocation  for  tracks,  the  2  sq  ft  per  person  is  too  much 
hand,  for  a  transportation  Battalion,  2  sq  ft  per  person 
the  PLL  equipment.  The  allocation  presented  in  the  TM  is 


this  particular  allocation  (2  sq  ft  per 
it  represents  an  average  of  existing 
allocation  is  not  enough  because  it  is 
in  PLL.  With  the  removal  of  this  space 
for  an  armored  Battal ion.  On  the  other 
is  not  nearly  enough  space  to  handle  all 
the  result  of  averaging  across  different 
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Figure  2-1  Organizational  TOE 
Maintenance  Facilities 
Space  Allocation  Process 


types  of  Battalions  and  must  be  reconfigured  to  account  for  the  variation  across  Battalion  ps  i 
Storage. 

2.  Parachute  snop.  Guidelines  in  the  allocation  of  shops  as  presented  in  the  P-'  or  DG  are 

not  comprehensive.  Although  they  provide  sow  indicaticn  of  the  space  allocation  necessary  for 
sHuf. sng  o it*,  ana  re^ssefriDi mg  parachutes,  there  is  no  indication  of  a  configuration  or  ^oace  neces- 
sary  for  a  drying  tower,  a  shakeout  area,  nor  of  the  size  or  recommended  configuration  in  material 
requi rea  for  a  parachute  repair  table.  s 

3.  Waste  treatment.  Although  the  OG  does  present  some  configurations  for  particular  waste 
treatment  faculties,  some  guidance  is  necessary  for  sizing  the  major  site  area  for  settlement 
basins,  grit  chambers,  or  oil  separation  containers. 

4.  Direct  Support  spaces.  Most  of  the  space  requirements  and  names  of  individual  shop  areas 
are  presented  for  Organizational  maintenance  only.  The  TK  specifically  needs  to  indicate  differ¬ 
ences  in  0= gan i s onal  and  uirect  Support  space  allocations  and  the  tyoes  of  servicing  necessarv 

deployment  van  storage  next  to  the  building). 


for  each  (i.e., 


5.  The  TM  does  not  give  the  relationships  between  various  areas  of  a  <ut  snop 
specific  detailed  Tlow  relationships.  The  DG  does  present  some  of  these,  but  there  is  no  single 


a  TOE  shop  in  terms 


comprehensive  diagram  which  gives  the  relationships  between  space  allocation  and  the  flow  of 
(refer  to  the  charts  in  Chapter  4  of  this  docunent). 


terns 


One  of  the  major  issues  in  a  TOE  shop  design  is  flexibility  to  accommodate  the  different 
types  of  Battalions  which  have  different  needs  for  space,  i.e..  Armored,  Transport,  etc.  Since 
the  MOS  codes  from  each  Battalion  type  dictate  the  kinds  of  space  and  necessary  supplementary 
spaces  required  to  service  that  Battalion,  each  TOE  complex  is  oriented  toward  a  specific  Bat¬ 
talion  type.  In  theory,  this  is  acceptable;  however,  in  practice,  Battalions  are  oft»n  switched 
Between  various  TOE  facilities  with  little  regard. to  whether  the  facility  was  originally  designed 
for  that  type  of  Battalion.  Some  serious  consideration  in  space  allocation  must  be  given  to 
structuring  an  optimum  facility  which  will  accwriodate  the  flexibility  required. 

An  adequate  working  area  is  basic  :o  all  of  the  functional  spaces  presented  in  this  document. 
Chapter  3  includes  some  recomnendations  that  will  impact  the  kind  of  space  allocat  ons  presented 
in  Figure  2-1  (and  the  criteria  in  Table  2-1).  These  recommendations  in  space  allocations  are 
idjpji/fied  ih  Figure  2-rl  with  an  asterisk  (*)  next  tc  che  organizational  maintenance  {QH#^  sheef 
number.  '  " ' 


3  GENERIC  FACILITY  INFORMATION 

l"e  following  pagej  provide  facility  information  related  to  34  generic  maintenance  functions  ngr- 
12™^  *"  ,The,furl2tl0^S  mch  are  discussed  apply  only  to  Organization!  and  Support 

inforlstion!  ^  -0t  M-,nteMnc6>  such  at  T0A  *”*  Depot,  are  beyond  the  scope  of  this 

„  function  is  presented  as  It  could  be  currently  practiced  with  optiioys  facil.+ies  and  also 
as  advanced.’-  maintenance  practices  that  ate  not  typically  seen  Id  Army  Tactical  Shoos 2  ThisTnfor- 
n^tiori  can  be  used  for  new  construction  of  maintenance  facilities  or  the  retrofitting  of  or,^ 

requiring  modernization  to  cowb  into  compliance  with  pollution  control  standards.  3  9 

Tr=cpS£|^^l5!21l1^y-re?°If end2t|°^- are  1ndicated  «v  the  beginning  of  east  of  the  four-page  sets. 

|5  ,1n|*iude  *  br.1E'  detailed  recommendations,  implications,  and  benefits 

,„r  .««;  ,aci, .i,y  s.i|  Army  personnel .  All  recoBEfcndatipns  focus  on  pollution  abatement,  energy  rnns**-- 
vatlany  personnel  -effectiveness  s  or  construction  economy.  ’  5-  - 


Tne  information  should  be  considered  as  recommendations,  The  spaces,  sitings,  rfin*»n«f0n<  »tc 
are  apgroxim^ons  tnat  reed  l:  be  evaluated  and  validated  by-individuals  deveioping'poa's^  Wique 

jieads  and  differences  between  types  of  vehicles  teino  maintained  need  to  6s  c«nSid«?^  Hher  So^-i'fic 
projects- are  being  planned.  ...  :  const .ereu  wner.  spe-inc 


•  Jy  r  ilffohpil— s variety  of  sources  both  within  and  outside  the 

r  i  flT;  JM  o-S4i^l  SmsuS  Planning.  auioe  -or  jul  Maintenance  Facilities;  Design  Guide  1110-3-80 

,^fafplcan  terete  Institute  Handbook;  irTEfnctfrig  Enofneerfna  Society 
#/™n  ?uf  ?  Ar^nitgcvural  Graphic  Staao5rds;  _con£tfyc ticin  guides  for  fleet  maintenance  facilities-  tr1“$ 
ro  trusting  Pilules;  end  others.  Host  •\-porz3r.tly.  the  bulk  of  the  toraSion  was  prividS  by 

ofeiceS^Sf  t!??3'  ^thS  toujrs  In  the  shops  themselves  -  the  Battalion  Maintenance 

wficers,,  Hotpr  S£Kgeant53--andymechanics.  ■  - 


FACUIT*  PEcC^itfCATf-^ii-:  S;r«&1ea  and  ^scfiedkJea  JW^tefla-ce  ia?s 

BACr^tr^j;  Presently.  oil  chsngi.ng  #np  «a:rter-ance  cleaning  of  tactical 
equipment  ire  is  Outside  nard stand  areas.  principal*,  it  crease 

racks  and  washrack  facilities.  This  cordlcien  e^ies  t;  enreeely  «•#'•- 
cwlt  to  control  *Js  discharge  cf  POt.  products  ti  the  emreftser.;  it 
csrueiiuet  co**-Cer,*ritl©r,$  acceptable  •$  rec-jlaiory  authorities, 
guioaoce  in  tr#  fsra  sf  !H  5-S4T-1.  SpaCeFfarning  Guide  fer  Om%  log 
Heinttnaect  Ficllitles.  ipc  S3  S 1 10*3-80,  Tu£  gyinteneocg  €e^?le»e^  does 
fihl  prpvioe  aotguaie  guidance  to  prevent  t«»  practises  it  Mwl* 
Hifr.tSftiece  cssplex  construction.  !r,  addition.  the  nt*  guidance  does 
f»t  recognize  toe  iu^emmus  Ho*  cf  vehicular  sain zenaxt  activities 
it  {it  si^atiutiaRal  level. 

8£C0HH£^DATi;si$:  A! location  cf  maintenance  {-ays  is  to  os  made  on  :*a 
cam  of  ichtsylfd  ir  j  jrsched^’ep  «fr.;er4hce  requirements.  At  ;o# 


Tc  Heet  the  Sc  VCw'-rd  Sf.ut  5*  -»-A  »r3-ba-.<*d  ’C 

Organizational  units 


Ccs&Oft  Sv*  retires  all  tracks  .enicles  to  6e  cleaned  and  serviced 
Oviiterlj  and  ssre  tracked  vehicles  to  os  cleaned  and  serviced  after 
field  operations. 


pam  are  to-  os  provided.  Crschedulec  eair.tenar.es  bays  are  to  oe  provided 
with  the  sane  capability  as  scheduled  pafctenahce  bays  with  the  exteotipn 
that  cli  01*40911:5  a~i  nair.ter.ance  cleaning  facilities  would  ret  oe 
provided. 


:«iicA7:oiis  fck  ■ 


:  be  perfemet 
analysis  pro§! 


ina.jsH  would  be  1 


ar=3  -'schei_,ed  ^amtt.narce  ree-ils 
gf  an  wet  and  virtually  ail  dry  1 
i»3fr  rz<f. 

m  would  help  iredict  carts  wear  i 


significantly  Increased  efficiency  in  ire  performance  0? 
tactical  vehicle  maintenance  operations 
ieproved  readiness  from  the  standpoint  of  eoaipBent 
availability 

resource  conservation  ihroacn  efficient  handling  and 
storage  of  .new  and  waste  0.  «  and  other  petroled  products 
proved  ^rale  at  the  organizational  level 
an  oil  analysis  program  would: 

Ca)  establish  a  vehicle  operational  history 
fb)  scold  be  used  as  a  tool  for  perforaif.g 
preventive  maintenance  and  determining 
ciV'change  requirements .  truS  inducing  vehicle 
dawn  time  and  overall  maintenance  and  supply  costs. 
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SCHEDULED  MAINTENANCE  BAY 


F-CIirt  filCOHh£*CA:  lOfi*.  $^fd.!ed  I'tf  Cue  red,;  led  H»sr*e^i''ce  gays 

BAfoOiX:  r-eie?  :'./.  c:«  cha-gi-g  tsamtera-ce  c’.cam-g  q*  tac ::cat 
e^.i peer.t  t-e  r«=egaiec  tm  e.tsfde  hardsta-d  rw.  r-i*tcip«r,y  it  grease 
fi-k*  *Rd  w4Sferack  facllii.es  I. Mi  cc-'dil.cn  makes  ?•  e***-ee#1*  diffi- 

Cvlt  to  Control  the  iis Cha-ge  -  *Ci  s*otf-cii  to  i‘e  4; 

Cintaeina-t  concept Mf-vs  r.t^usie  to  regulator,  a„tno»-i;icS  hew 
i-idance  :r  the  fcrs§  c*  !»  S-Sil-l,  Spec*  PUmin;  Guide  fc»-  CCffeiS  TOE 
*j*ftjr«-**  facilities,  a-*s  X  -‘  ,-3-tT,  TcT  -Ha  internee  C^TeteT/j^es 
■“»’  ^>33?  aaeCvale  g-ida-nre  :o  r^.e^t  these  p-actices  m  r^.  ^ 
Mair:eri-'e  coRple*  consi*--ctic--  :*s  addition.  i-e  r.c  g**da*me  does 
*sc»  recognize  the  fw*'dameita1  flow  of  vehicular  sustenance  activities 
at  the  organizational  le*el 

^CaWEWTSC.4:  All  oca  tic-.  c‘  ©a 'iterance  ba/S  is  to  be  made  on  tne 
CasH  c-  scnec-Ud  a-d  Jr>c-tecJ',ec  sainteiarce  re«,ji  rebuts,  At  the 
scheduled  maintenance  c^;e*.  lift  capabillt/--botr  overhead  and  ground 
ie.ei  jack  stands,  oi?  cnargiig,  greasing,  fluid  level  creeks  and  re- 


( function 


■''  »er<o—  -rsv-edw' vd  »?'•’  ‘f  wu  ue^a-  e  ■***?*» 
.ev»-’ 


at  ‘n*  ria** ■.»?> v"v» 


£e  orevided  witn  tne  sapa  capability  as  scheduled  smterance  bays  ^it*» 
tne  exception  that  oil  c-argirg  a^d  ssimenar.ce  clean! nc  facilities 
wOwid  not  be  provided, 

in  oil  anaijsis  p'coraa  snc^lo  oe  ispienefited  for  all  70r  vehicle 
types . 


!■_-.? ivj*S  i OR  TT*E  FACILITY:  TOE  ©aintenar.ee  complexes  would  be  designed 
on  the  oasis  of  schedules  and  unscheduled  maintenance  requi  retorts  to 
allow  for  the  performance  of  all  wet  ana  virtually  all  dry  maintenance 
activities  to  be  perforaed  under  roof. 

An  oil  analysis  crogram  would  help  predict  parts  wear  and  engine 
failure  an*  oil  change  requirements.  Sailing  equipment  and  laboratories 
for  analysis  would  be  required. 

BENEFITS:  (1)  positive  pollution  abatement  and  control  51  Mni^r  co,t 
(2)  significantly  increased  efficiency  in  the  performance  of 
tactical  vehicle  maintenance  operations 
{3}  improves  readiness  from  the  standpoint  0*  equipment 
availability 

(4)  resource  conservation  through  efficient  njAdlfnc  ana 

storage  of  new  and  waste  oils  and  other  petrolei®  products 
pj  improved  morale  at  the  organizational  level 
(6)  an  oil  analysis  program  would: 

(a)  estaolisn  a  vehicle  operational  history 
(h)  could  be  used  as  a  tool  for  performing 
Preventive  maintenance  and  determining 
oil  change  requirements,  tnus  reducing  vehicle 
down  time  and  overall  maintenance  an<f  supply  costs. 
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issues  and  assumptions 


1.  Company  unit  integrity  jm  facility  layout 

Currently  reco^nded  layouts  for  grouping  company  spacer  k 
not  provide  for  circulation  between  bays  via  an  inle-ic*  ro.te,  a*d 
(b)  require  a  large  clear-span  for  the  tuilding  structure  Indoc^ 
circulation  routes  are  more  convenient,  and  shorte-  csea^-spans  a*t 
less  expensive.  Grouping  company  spaces  also  enhances  unit  inieg*-:/ 

2.  Extent  of  activities  performed  in  bays. 

a.  Two  in-line  bays  ire  adequate  to  «eet  the  unscheduled  sainte^'c* 
and  repair  requirec^nts  of  each  company  (normally  5)  of  a  TOC 
organizational  unit. 

b.  Currently.  Riniesl  tire-changing  tools  are  provided  at  t»*c  or¬ 
ganizational  level.  Tire  changing  is  therefore  inefficient  a^d 
hazardous,  resulting  in  damage  to  tires  and  ''iss  and  injuries 
to  personnel.  (See  "Tire  Shop"  sheets.) 


3.  Overhead  hoist  for  materials  lifting. 

Currently,  there  is  no  provision  for  other  than  Genual  lifting 
capability  in  Some  bays.  Personnel  are  injured,  and  equipment  is 
daeaged  if  manual  lifting  is  used  to  remove  and  replace  moderately 
heavy  parts. 

(a)  A  snail  hoist  will  reduce  injuries  and  equipment  damage. 

(b)  Parts  to  be  lifted  weigh  more  than  100  lb. 


>*<■«»»*.  '-'vtwr 
ot  =a*r. tenjnce  cr 
Joosral  s-d  replacement  repair  operations 
z*  oa^ts 


*•*£*■■•*. 


tube  reo;acefer*s 


Tire  cna'ieirg  a-d  ^pai's  I 

*ed,atcr  'lushing  for  j 

»dte»*  cooled  erg *.res  i 

3»-o^d-*ic?Ti"5  of  | 

trades  es-jiseent 


2  -cxs.  p3»-»atle  f,««  I 

j  Solid  «.a  v  .*  Jrace 

■i  See  Sn^t  s*eet. 

S  Fluid  dispensed  s»s:e* 
*itn  'etrartab'e  “-bses 

Secircu  atmg  v-a'.  tarts 

solvent  washer 


Sir  area.  e*e  53gt:e  3'! f;  ,  a  «■  ^»3j-;e 

-st*1.  sr  irspect sc“  :»*.  *r  c**e  sieio*1- 

5>  doo-  to  C-ts:se  pcr^'el  2  P^red  QH  doc**  M*  ft  *  *a  '* 
sc;r  fir  e«;.r  bay.  *“g->  el  doe-  ;3  ft  * 

?  ft.:. 


UHUifi  fir  the  «„id  disper.st--  |  4,  Va-smssicr  ill.  sear  S‘l.  «ate'.  i 

■'?n-  5  cs§ac*-essed  air.  ergire  $?:  {2  grades:! 

3-4  f/i'l/iic  fluid. 

t  f 

Sari sews**  d'-ans  bom  ba^s,  5.  . 

Vehicle  ex^wst  syscea.  6.  . 

Wbrtirg  tesceratj'e.  I  7,  6S*r.  ■l-ter, 

tigrt:"g,  ;  5  3e-ftt'a»  1  igfcti"g  33  f.c.  »“►  ! 

j  'ft'iitible  trouble  lig-ts. 

j  3.  Cuss  3  concrete  slat  (ACI). 


Ge-^t-a*  1  f sfcii“g  33  f.c.  »; 
'et-actabie  trouble  lights. 


Fro. lie  Hg**t  c'a«e  in  at  least  ore  *3,  >  tors  capaeic /  {exact  size  is  oe 
oa*  Per  ;^jany  to  help  lift  parts  |  detersieed  fa**  specific  S'eitct). 
tel-g  >-eayved  or  replacec.  I 

I 

»■•  bay  layouts  cf  several  Companies  I  (2  to  3  tons.  or  as  -Jeter^ineo 
are  adjacent,  possibly  a  t revel ing  |  for  specific  project.) 
bridge  crane  servicing  all  vnsefed-  [ 

-lei  gaintenance  bays  should  &e  1 

cb’iside'ed. )  I 
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FACIlITY  R£C<NKfN3A7J0hS  $f-y*ee 


BACKGROUND:  Service  PUS  £*Hti'-g  at  * tactical  ifMc*?  sa internee 
shops  generally  are  restricted  to  *st  t/  wheeled  eq^pes-t  fe^  oil 
changing  and  general  irsoectio-  service.  Generally,  t^ey  a^e  net 
lighted,  have  poor  or  no  eu«l  ve**  trailer.,  are  difficult  to  clean, 
have  inadequate  waste  oil  collection  and  stcre-gt  facilities,  and  ha.e 
no  maintenance  support  equipment  (cascressed  air.  electrical,  oil 
dispensing  associated  »it*v  thee. 


RECOMENDATIONb:  Insta nation  o*  service  pits  capable  of  handling 
tracked  and  wheeled  vehicles;  i.e. .  full  service  pits  presided  with 
lighting,  ventilation,  waste  oil  collection  facilities,  electrical 
power  and  bottom  drytn  for  cleanup.  Hutd  dispersing  equipment  and 
auxiliary  lighting  to  be  provided  within  easy  access  to  eacn  service 
pic  area. 


IMPLICATIONS  FOR  THE  FACILITY:  Exterior  grease  racks  *o^!d  be 
eliminated.  TOE  maintenance  facilities  to  be  p^vided  with  sufficient 
service  pit  and  service  pit/clear  floor  combination  bays  to  accomodate 
the  performance  of  virtually  all  tactical  vehicle  maintenance  operations 
indoors. 


BENEFITS:  Minimization  and  control  of  pollution  discharges,  conservation 
of  petrol eua-based  products  and  increased  efficiency  of  maintenance 
operations  within  the  TOE  maintenance  eo^ilex  would' result. 
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SERVICE  PITS 


te  ot 


PASS  IS  BEST  QUALITY  PHACXIGi£L§ 
00?'i  KSKISHSD  It)  3D0  - _ _ 


reouirements 


FACILITY  «£C 3«t£*DM;£«S:  *sre  Shop  **  *tw 


In.KQiXO:  lift  ssi^l?-  CyfritSc^s  it  ^it  sisstts;  s^intltto'u'i 
pstotenance  snops  are  cimei  p„t  wn.al  s*tnods.  Uci 

Sf  pre-pir  eg-.ipeent,  jacfc  #1  a  tire  soreaoer  -tf^iOmter  t ir*  ir.fla- 

*1~*  -cage,  is  »tl  1  is  the  ^fsrsstsr.  cf  an  assigned  i^c?,  hi.?  led  ;s 
Operational  Inefficiencies,  -das#ge  to  tires  aw  safety  hazards  for  :»=* 
^l€fs 


Ki^Sfsc«Tl^5;  A  tire  charging  and  repair  space,  inciting 
all  necessary  eq-ipaer.t.  ihp=li  ^  provided  at  tn^Battal  ior.~!e»e« 
for  all  T3£  sair-tenaisce  stops. 


;NFLIl£?IDN$  FiM  THE  FaCiLlTf:  I  pro  ved  tire  "ar=9li^  Overatiors 
In  a  separate,  dedicated  space. 


feiMcFlT$:  Increased  efficiency  and  personnel  safety  in  tactical 
vehicle  tire  changing  -operations. 
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TIRE  SHOP 


rAc:L :t>  reco^endatws  kei*'»a  $no? 


SACkGR&JM).  Existing  guidance  does  not  address  tre  •'eswfW'ts  fd- 
space.  safety  equipment,  or  associated  suppcc  features  'c-  :Ke  ot-* 
'chance  of  w-lding  operations  at  TOE  maintenance  completes 


( function  j 


,  *e  d‘~;  tc  :es4!'  “**cr  a;d*.  'trj.  t^a’,  ard  SjM>se*-<>i/ 


a  sncp  at  organ' »at lonal  level  usually  involves  screening  { 

ades-ate  a'ejs  at  *.‘e  'emote  end  of  tne  coron  use  t>*ys  j 

i 

i 

i 


RECO^ENDATIWS:  Space,  necessary  safety  equipment,  and  associated 
support  features  snould  be  provided  for  in  ICE  «a  internee  complexes. 


IMPLICATIONS  FOR  THE  FACILITY:  Provision  of  Space  ar,c  supsertiue 
eauipnent  for  welding  at  TOE  maintenance  complexes  will  enable 
elding  operations  to  be  conducted  indoors. 


StNtFlTS:  Improvement  in  tho  conditions  wider  wMcn  welding  operatic'*! 
a-e  conducted  at  TOE  maintenance  complexes  for  increased  personnel 
safety  and  improved  quality  of  work. 


J 
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WELDING  SHOP  AND  BAY 
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Ill  MW'itn 


BATTERY  SHOP 
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issues  and  assumptions 


!.  ?arts  cleaning  station  locatter 

a.  Beta  Ceepa«y  a^  Sattalsor.  *e“*cle  *ai#,te~a'Ke  -n»ts  rtQ-»re 
rcaron-vse  oarts  cleaning  *c*-k  stations  *e'  tne»r  »fC»¥»d*a! 
convenient  <.'$*9*. 


Ip' 


'-PRECEDIHG  PAGE  KOT  ‘FILMED 

i  !BLANK 


’KUl*'  13*1:  A-e«  «Ar  ^.mcetio- 


SAC^G^nS  «e**v3rt  -SS-eA  jicrfssefi  »nc!vde  r?t '^T3 

ia-  ;~e  ge-ersl  lac*  of  faculties  at  eosf'-c  s*>05s 

ef?lC'.»^T  cnargirq  O'  tils  ot^r  'luids  ‘f  ta:tU«*  ri-’ps''6'*.. 
esoecia- -y  treckec  ec*fp®e-.;. 

it)  fe  cleaning  p:  eng***es.  engine  ?a*$.  foe!  cells,  rotes'- 
c^:art^e*‘ts.  vehicle  hw*«*-s  a-3  other  miscellaneous  cc^K^e^ts 
*s4r;  solvents.  diesel  *'-eU  other  cleaning  agents.  Tne  «se  of 
clea— ng  agents  is  primarily  g.e  to  the  inadec-#c»  of  tie  c!eai**g 
eqwipPer.t  f-”*«s-5eo. 

-c  =  d- faculty  cf  crcs'd4.**;  adequate  ^retreatne":  o'  waste 
streams  ger=e*-ateq  ,**  existing  wash  facilities  because  of  nign 
process  flows.  stcre  water  irtrussoo  *'rom  adjacent  narcsund  a-eas. 
a-3  tne  presence  o'  ee^lsifyirg  agents  used  in  existi'-g  operations. 

See  _$AC'“^  Ir.term  deport  h-6?,  In-Hardstand  Tactical  Vehicle 
Hairte^a-ce  ?aclHfes  -  Concept  Design  and  Preliminary  -ecyre>-Ca- 
tip'-s  for  Wastewater  Treatment.  Karch  >979. 


H£C0*f*£*«D*T;>S:  Provide  facilities  Of  this  type  as  retrofit  itess 
to  e*istirg  s'Ksps  a:  installations  wnere  central i  ratio?'  of  .encle 
was-,  facilities  eat  or  will  be  accomplished  and  existing  shops  are 
net  aoeq-ate  to  efficiently  ^ole  tne  maintenance  req-ji  renews  o* 
tee  veKides  assigneo  to  tr-em. 

■MPi.:CATlChS  FOR  "HE  FACILITY:  Er.pl  o/wn;  of  tr*e  facility  -ill  alio* 
ire  efficient  remora!  of  waste  oils  from  both  wheeled  and  f-acxed 
equipment.  with  i*e  employment  of  the  hot  water  washing  capability 
prevised,  maintenance  cleaning  can  be  performed  efficiently  witno-t 
the  w$e  o*  solvents  or  diesel  fuels  {demonstrated  in  testing  at  Ft, 
Lewis.  *A) .  thereby  both  ainmiying  the  quantity  of  process  water 
to  be  treated  and  tre  levels  of  falsified  oils  in  the  waste  stream. 


BENEFITS:  Benefits  to  oe  derived  from  espleyssent  of  a  facility  of 
this  type  are  as  follows: 

’  1 )  operational  flexibility 

{V,  efficient  maintenance  cleaning  and  waste  oil  handling  capability 
(3)  minimization  of  process  water  use  and  therefore  quantities  to 
be  treated 

(A)  minimization  of  the  quantity  of  emulsified  oils  in  the  waste 
stream  and  thereby  minimizing  the  treatment  costs. 
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EXTERIOR  LUBE  AND  CLEANING  AREA 


J 
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f i-' I *. i " «  ?LC^t£*iDAT;OhS-  and  Sio race  *rt» 


Si;*L$t3w*C.  Outdoor  Service  a^ea  represents  ar*  currently  determined 
;.  t**e  _.ser  t^'e.  or,  tn*  »*eec  to  oerfs*^  ’■?a;i',e  sainteoance  act*v«t4es 
s.,cn  as  e*?*^  pal,  pulling.  ;rau  cna**-,^.  etc. 


=E£J**i*iD£7:£?i$:  Eliminate  the  outdoor  service  area  and  p-ovide  an 
exterior  tr>ck  changing  and  storage  area  at  the  maintenance  complex, 
o  iC* ; v  s'ooed  connate  rasp  is/ncra??s}  of  sufficient  stren5lh 
*;  rVc  r.e^^iest  tiRfe  and  providing  adequate  field  of  vision 
tr-^*=3  provided  at  all  TOE  maintenance  complexes  servicing  co^tat 
ta-es. 


LIC-TJONS  fDS  THE  FACILITY:  improved  track  Changing  Oun 
C“rcr*,-=*|^  operations  ir  a  separate,  dedicated  space 


i*NtrITS:  £  track  changing  and  storage  area  would  provide 
i  dedicated  space  for  tank  gun  synchronization,  resulting 
~  acre  effective  use  of  personnel. 
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TRACK  AND  GUN  AREA 


L 


1.  The  area  for  changing  track  should  be  at  least  the  (total)  length 
of  the  longest  tracked  vehicle  atstgned  to  the  unit  pl-s  ore  track 
length. 

?.  This  area  should  be  at  least  as  »lde  as  the  .tdest  tracked  .enicle. 


T.  Apple  working  space  around  the  vehicle  and  space  for  track  storage 
should  be  provided. 


When  the  space  Is  to  be  used  for  gun  tube  replacement,  adequate 
area  for  maneuvering  and  parking  a  wrecker  or  similar  .enicle  at  a 
90°  angle  to  the  gun  tube  should  be  provided. 


9.  A  15*  ramp  should  be  Incorporated  In 
the  track  changing  area  for  tank 
gun  synchronliatfon. 


asa 

.  i  i  imsl  _®  •  m 

VSv.  >  /VeeooemMk  eat  ^  Hue  Unan.  a-Oexvar 

/  ma^mr*  (■—•*»  ■* 

If'  / 


fACItlTf  RtCOffithOAT  lOhS :  Centralized  wash  facilities  for  wheeled  a'  *. 
Tracked  Vehicle  Mashing 


BACKGROUND:  Current  washing  practices  consume  substantial  amounts  o* 
tine,  manpower  and  large  volumes  of  potable  water,  tattling  treatment 
s/stems  are  generally  undersized  and  inadequately  equipped  and  maintained 
to  treat  the  volume  and  quality  of  wastewater  being  discharged  from  tee 
fecllltlet.  Effluents  from  tnese  facilities  generally  surpass  regula¬ 
tory  agency  guidelines  set  forth  in  hPOCS  permits  for  washract  wastewater 
discharges. 


ii 

AlCOMttNOATlONS:  Remove  washing  operations  from  the  separate  maintenance 
facilities.  Provide  centralized  wash  facilities  with  wastewater  treatment 
and  optional  recycle  based  on  vehicle  types  and  Installation  mission. 
Install  cleenlnq  equipment  for  maintenance  operations  In  tactical  equip¬ 
ment  shops.  Use  high  pressure,  low  volume  washing  equipment. 


miCATIOM  fOR  TMC  FACILITY:  Scheduled  use  of  the  wash  facilities 
My  be  required  following  major  exercises.  A  wastewater  pollution 
monitoring  point  will  probably  be  required  at  each  treatMnt  facility. 
Operation  and  maintenance  policy  wilt  be  required  for  the  control  and 
upeeep  of  mashing  and  treatment  facilities.  IS  directives  and  local 
policies  regarding  vehicle  cleanliness  should  be  retailed  so  that  washing 
is  required  only  for  maintenance. 


•KCflfJi  Mill  Improve  the  efficiency  of  the  washing  operation,  mil 
reduce  the  amount  of  water  required  to  dean  the  vehicles  as  well  as 
eliminate  the  need  for  using  polluting  cleaning  elds.  Separation  of  the 
meshing  and  cleaning  operations  would  allow  for  more  easily  maintainable 
end  cost  effective  treatment  systems  by  eliminating  the  use  of  potential 
pollutants.  Recycling  ef  treated  wastewater  would  reduce  water  utility 
costs  at  Installations  where  water  1s  purchased  end  alleviate  water 
shortages  In  emtervtlght  areas.  Mashing  of  vehlclos  returning  from  field 
eaerclses  would  keep  dirt  and  debris  Out  of  the  Mlntonancv  shops. 

OM-13 

WHEELED  VEHICLE  WASHING 


n 


'kmma  and  aasumpHona 


I.  Wastewater  treatment 

e.  Washing  of  wheeled  tactical  equipment  Is  presently  performed 
using  high  voluwe, low  pressure  washing  equipment  or  washrecl 
herdstends  tint  art  generally  subject  to  storm  voter  Intrusion. 
Too  use  of  these  ortot  for  the  cleaning  of  engines,  engine 
peks, etc.,  using  detergents ,  solvents,  diesel  fuel  end  other 
egenti  In  these  sene  trees  further  complicates  the  treatment  of 
Msteaeters  from  these  erees. 


Advene ed  Predict  I;  Centro) lllng  ell  vehicle  eaterlor  deenlng  et  one 
or  possibly  two  locotlons  will  result  In; 

I.  Adduced  voter  usoge. 

1.  mntnUed  pollution  control  costs. 

].  Sewings  In  manpower  end  energy. 

4.  lessening  of  unit  Integrity. 


H 


.  2 ■ ; 


•i'v/  i  ■'  "'f-i-  :  ' 


f  MCthfitiM 

rporsonrwl 

faquipmant  1 

1 

Position  vehicle  in 

Wheeled  vehicle 

1. 

hose  with  no:.*l*v 

washrack. 

operators 

(?  to  5  nan-hours 

Hisc.  cleaning  tools. 

Prepart  vehicle  by  re¬ 
moving  non-soluble  debris 

each  vehicle) . 

3. 

Punps  to  maintain  water 
pressure  at  all  stations 

3. 

Wet  down  vehicle. 

at  once. 

4. 

Pick  out  *ud  fro*  treads. 

4. 

Oi 1/water  separat ion 

etc. 

unit. 

5. 

Flnel  uesh  of  estcrlor. 

t. 

Clean  personnel  compart¬ 
ment. 

7. 

Wash  down  platform. 

Wheeled  vehicle 

1. 

Coemerclelly  available 

operators 

truck  washing  drive- 

(1/?  to  1  run -hours 

through  unit  specifically 

tech  vehicle). 

designed  to  eccomnodite 
Army  wheeled  tectlcol 
equipment.  (Set  quid* 
ente.) 

2. 

Mind-held  high  pressure, 
low  volume  wish  equip¬ 
ment  for  the  weshlng  of 

Jeeps,  equipment  thet  hes 
broken  down  In  the  field 
end  certain  engineer 

wheeled  construction 
equipment. 

J. 

Cow  pressure, low  volume 
hand-hold  hoses  it 

Interior  cleaning  stalls. 

4. 

Solid  waste  containers 
et  all  Interior  cleaning 
stalls. 

— . . 

requirements 


criteria 


1.  Cold  water  supply  (potable)  with 
booster  pump. 

2.  Hard  stand  area. 


3.  Hose  deliver/  system. 


1.  Volume:  3G  qal./nin.  hose 
pressure:  70  to  100  psi. 

2.  Reinforced  concrete  pad.  30  fi.  » 

20  ft.  pin.  vehicle  wash  station. 

3.  flexible  1-  to  ?-in.  ?G-to  30-ft.- 
long  hose  noth  nozzle  friv>  overnead 
(20-f t . -Mah!  frarv. 


4.  Drainage  trench. 


5.  Wastewater  treatment  system. 


4.  36  in.  wide,  1?  in.  deep  leading  to 
oi 1  separation  unit 

5.  for  EPA  std.  specifications. 


1.  Non-potable  water  supply. 


2.  Hardstand,  paved  area. 

3.  Hose  delivery  system. 


1.  Pressure:  100  psi  at  nozzle. 

Volume:  20  gal. /min.  [2  to  4  gal./ 
min.  for  interior  cleaning). 

2.  (Same  as  above. } 

3.  flexible,  reinforced  hose  with 
nozzle. 


a.  One  low  pressure,  low  volume 
wash  hose  per  vehicle  for 
interior  cleaning. 

b.  Two  high  pressure.low  volume 
wash  hoses  per  vehicle  for  all 
supplemental  exterior  wash  bays. 

4,  Enclosed  all-weather  washing  facility  4.  Equipment  to  provide  complete  exter- 
for  exterior  cleaning.  ior  surface  and  undercarriage  washing 

of  virtually  all  Army  wheeled  tacti¬ 
cal  equipment. 


Cooso^  practice  rwwlFes  t-nai  i"-e'  a~d  aiscella-ee-s 

clean!?*?  activities  a*,*,  0Cwr  c-.  the  »«— ac*  v-  t«o  wade  o-cb‘.e^-> 
associated  wit**.  IMs  s'Kfie  a^e 

!.  Washes  process  -scs  targe  Titles  o'  pctaote  water  and  great 
ascents  o?  aa"portr‘  anc  fee. 

2.  Process  presently  retires  U-je  »ol.r*$  o'  polluting  cleans 
aids  wmcn  n.st  the"  0#  r**e»ed  'ro^  wasiewate- 

io«ever,  to  pTServe  unit  integrity.  sispe-srd  -ash  sites  say  bo 
acceptable. 


MvtnccJ  Practice  1:  Centrzlizmg  all  vehicle  exterior  clearing  a?  ore 
or  possioly  i**5  locations  will  result  in- 


or  possioly  two  iocat 
1.  Reduced  water  usage. 

Z.  **inisized  Pollution  control  costs. 
3.  Savings  in  eanpower  and  energy, 
d.  Lessening  of  unit  integrity. 


Advanced  Practice  Z'-  Creating  a  pre-soa-  area  for  tanks  would  result  i 
1.  Reduced  water  usage. 

Z ■  Less  Use  on  wash  stand. 

3.  Less  manpower  needed  for  washing 


1 

r*y':  *r  ■' 

««•''!  • 

• 

trr*i'e  »e-*. *«*  :»  **- 
D.f,  „b>  4? 

b— S 

3 

4ft  00*" 

4 

Pit'  Out 

5 

ri  al  was**  0'  eiterior 

b. 

Cl?a*  ""j're  *oes>  > 

? 

Clean  pers  cot  ‘ 

8. 

■asn  p'atfons 

1. 

Vehicle  staging 

2. 

Vehicle  pr«-»a<h 

3a. 

Vehicle  bath. 

3b. 

*asn  l 

4. 

Wash  I! 

s. 

Vehicle  asses6ly 

3.  sximOur*  es 


»*os*  -  ■*:;.*  •* 

r^-os 

ZraiiMje 

dil /water  tecara*’:* 


1  \f2  ran-hours 
est  ©ax 


1.  Drive  tan*  through  bath. 


washing  function 
noses  a^d  **oii*es 
Sooste'  0-TvS 
Lighting 
Tras"  bins 


*ater  in  cone  bath. 
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IfUNC  trtA/l.* 


>•1 ..1/  mmu  —m  *** 


AW*Ni«>  nun  &  t  ■■  ne-n  m  tank  em 


'«»*  tot* 


wtxuvmcnot-z 


fACJUTv  PECCWiEJwA'IOhS 


ferine"*  A*-ir»st'd  *10*  Ar^a 


BACKGROUND'  At  many  -wte-ance  'acitif.es,  offices  for  supervisory 
Personnel  are  located  c  t~e  z^^t  ,'oct‘.  behind  latrines.  storage 
areas,  shops,  etc.,  seceded  t*>c  aa* -trance  pays.  A*  sore 
facilities  the  space  abc.o  :*e  c,#4ces.  ’otrmes.  etc.,  is  used  for 
storage. 


RECWWtNy^i  IONS:  Offi.  .s  for  supervisory  anc  aosimstrative  personnel 
should  be  located  c n  the  second  floor,  windows  shcald  be  positioned 
so  that  supervisory  oe-so^el  car  observe  activities  in  the  rainten- 
ance  bays  and  parking  areas. 


IMPLICATIONS  FOR  «rt£  pacKSTY:  The  second  floor  position  provides 
secluded  office  space  but  allows  supervisory  personnel  to  observe 
maintenance  activities.  It  also  provides  more  space  for  storage 
and  shoos  on  the  ground  floor. 


BENEFITS:  Positioning  office  spaces  on  the  second  floor  is  a 
better  utilization  o *  the  lower  level  space.  An  overview  of  the 
maintenance  activities  will  provide  sanaseaent  better  opportunities 
to  optimize  personnel  effectiveness. 


OM-15 

MAINTENANCE  OFFICE 


V  *  TTTTT:g?T!TOEjIl 


1.  location  0^  4<*tn1str4ttve  areas: 

All  adwinlstrat W*  s  pa  c  as  are  located  contiguous  *11**  t*e  spaces 
they  Support . 

2.  Dispatching  control  location: 

Tht  Battal  ton  should  control  dispatching  If  only  onr  Battalion 
is  located  In  the  compound.  If  more  than  on*  BitliHon  is 
located  on  the  compound,  dispatching  should  be  located  In 
the  bay*.  (St#  space  /4:  "Sen  try/D  Is  patch".  | 

3.  Utent  of  reference  manuals; 

C*ch  Co.  ind  Bn.  needs  4  reference  library  for  deploynent.  Tht 
Bn.  Mill  h4v«  4  much  larger  4mount  of  reference  Rater  la  I. 


I.  Super  v  is  i»;r/i  ontro  !  . 
Becnrds  keeping. 

J.  Job  order  processing. 

4.  I  tbrary  rf  reference 
"unui  I  t . 


f  *  1 1  e  r 


I  ■  warrant  officer. 
I  -  Motor  sergeant. 


I  -  Betels  ir»g  c  lerk  . 


I  Kator  sergeant . 

I  Recel  » log  c  Jerk  . 

I  Motor  officer 

(absent  from  4re#) . 


I  .  4  <k*\»  v  m.U  h.i  1  rs 


I  files  •  4 -draw 


).  J  cab  1  ret  S ,  l»l  m 
1  60  m.  high . 


boos  c4ses  *  IS  in 
1J0  in.*  1 ?  in.  nig* 


1  .  desks  w/cneirs  . 

2.  i  files  -  4- drawer 

3.  1  cabinet.  IB  m»  *«  ‘ 

60  In.  high 

4.  2  book  cases  •  IS  m. »  4K 
In. s  12  In.  Mgh. 


•merits 


criteria 


idance 


criteria 


luidance 


I  raquiramuta 


t.  Actuate  vl/«*. 

2.  Illumination. 

5.  Plumbing. 

4,  lm  I  rofwentd  1  control. 


1.  Minimum  spac«*  to  «u avrodate  re¬ 
quirements  based  on  st;e  and  number 
of  items  to  pr  stored. 

2.  10  f.c.  (uU1  incandescent 


( 


3.  Provide  service  sink. 


I  < 


Winter:  60”  f;  ventilation:  2  CMf 
per  sq.  ft. 


1'yi  Jt»on:  Lx*  err*. 

j'i.k.',  to  general  air,  ylrtt 

lira*.  lOnHs  kian  tre  JlSpen 
tr,.  floor  dr>tnq  compound 
i';(.jted  Outside  tne  tool  ' 
•.rooms,  riops.  (leaning  \up 
janitor's  closet.” 


.<  !  *r  C  i  v,*T» 

H>n  near  f, ' 
%ed  throw'}1 

»n.1  tne  cl  l  • 

ujr 

p l  tes  .  .i"d 


1,  RpceJvin*]. 

?.  !ntt>ec  t  '0^/ inventory  . 

3.  $iorag*/pl ace**nt . 

4.  Issuing  lt.hec i -out ) 


(S Arne  as  Above.  ) 


FACILITY  RECOMMENDATIONS:  Direct  Exchange  iP\).'FVcscn&eg  Lna  l  L.x*. 
(PEL)  Management  and  Storage  Area 


BACKGROUND:  Most  PLL  Items  are  stored  on  comgany  trailers  ready  'or 
deployment.  Few  units  hare  a  PLL  clerk  authorized;  most  often  the 
responsibility  for  the  storage  and  control  of  the  PLL  Items  is  one 
of  many  responsibilities  assigned  to  a  ClerL.  Control  of  PLL  Items 
may  be  either  at  the  battalion  or  Company  level. 


RECOMMENDATIONS:  A  computerised  inventory  should  be  established 
with  a  terminal  for  each  Battalion  at  the  organizational  level  with 
a  PLL  clerk  authorized  per  Company.  Collocate  the  PLL  at  the 
Battalion  level. 


IMPLICATIONS  FOR  THE  FACILITY:  A  computerized  Inventory  system  with 
interactive  terminals  would  allow  an  organization  to  immediately  order 
a  part  as  it  is  Issued  for  use.  A  *full-time"  PLL  clerk  at  the  company 
level  could  issue  and  order  parts  as  they  are  needed.  The  co-location 
of  PLL  at  the  Battalion  level  would  allow  for  better  coeanunication 
of  PLL  clerks,  cross-leveling  of  parts,  and  the  like. 


BENEFITS;  The  computerized  inventory  would  keep  the  stock  of  PLL 
parts  more  current  and  up-to-date,  ready  for  deployment,  since  the 
replacement  part  rtuld  be  ordered  laanediately.  The  paper  workload 
would  be  alleviated  or  eliminated, providing  for  a  more  efficient 
and  effective  operation. 

A  “full-time"  PLL  clerk  can  dispense  parts  when  the  mechanics 
need  them,  increasing  the  time  a  mechanic  has  to  work  on  equipment 
rather  than  waiting  for  parts  to  be  issued. 

The  co-location  of  the  PLL  will  allow  the  clerks  to  fill  in 
for  one  another  if  one  Is  sick  or  has  other  duties.  It  will  also 
provide  for  cross-leveling  of  parts  and  keep  every  Company  better 
prepared  for  deployment. 


DX/PLL 


f  (unction 

\ 

Di»ict  i*chan'je  {?ii ’Prescribed  i  m  fci\t  ^ange-ent  .irj  r» 

ten  ;«• 

of  Parts 

J 

Pll  storage  i s  the  space  required  to  store  and  administer  a  di  rented 
list  of  parts  con-only  used  in  organizat ionat  and  direct  Support 
units,  arc  ta»*n  with  those  units  when  they  are  deployed. 

2.  In  organizational  units,  items  aw  1  be  stored  either  by  Company  or  b t 
Battalion;  generally,  storage  by  Battalion  is  preferred. 

3.  0*/TS  (Technical  Supply)  consists  of  a  customer  service  area,  catalog 
area,  and  bin  storage  area  for  the  receipt  of  unserviceable  parts  and 
issue  of  replacement  parts  and  components.  (DH/TS  occurs  in  direct 
support  units  and  in  some  large  organizational  TOE  units  such  is 
coftoal  engineers.) 

4.  The  extent  of  PLL  parts  will  vary  from  unit  to  unit  depending  or  tne 
type  and  nueoer  of  vehicles  assigned  to  tne  unit,  not  necessarily  re* 
lated  to  the  nu**r  of  unit  personnel  (as  indicated  in  TH  841*1, 

page  2-3S);  therefore  space  needs  snould  be  considered  for  eacn  facil¬ 
ity  based  upon  the  policy  at  the  unit. 


1.  effectiveness  of  PLL  stock  location: 

PLL  storage  Is  normally  located  with  other  supplies  and  equipment 
adjacent  to  the  common  use  vehicle  bays  when  PLl  is  stored  in  common. 
Access  to  outside  or  common  circulation  is  required  to  one  all  com¬ 
panies  access.  (The  PLL  allocation  may  also  be  split  among  the  com¬ 
panies  and  located  concurrently  with  their  supply  and  eouipment 
areas  for  more  "Unit  Integrity".)  Also,  curtent  practice  is  to  locate 
the  PLL  storage  at  one  end  of  the  facility.  (This  saves  tne  construe* 
tlon  of  one  wall.)  However,  to  locate  the  PLL  and  supply  storaqe  in 
the  center  of  the  building  provides  for  a  more  efficient  and  effec¬ 
tive  day-to-day  operation  at  the  facility,  especially  where  PLL  is  at 
the  Battalion  level,  located  on  vans  or  trailers  for  deployment  pur¬ 
poses  secured  by  company  lock.  (Ho  PLL  clerk  Is  authorized,  one  clerk 
may  have  several  area;  »•*  respons'bility.) 


Advanced  Practice  ti  Computerized  inventory,  as  an  Item  is  Issued  from 
storage.  The  clerk  punches  in  the  item,  and  the  replacement  part  is 
automatically  ordered. 


Advanced  Practice  2:  heed  one  authorized  PLL  and  records  clerk  per 
company. 


*©o?s  f:fr4  fsf  o* 

rtq a!  rid. 


2.  Eivir^sentai  control. 

3.  Ulosirmion. 

4.  Check-out  Kin-do*. 


criteria 


1.  T H  5- £4 1  )  states: 

**w  **'  storage  a-ea  space  require- 
“*■***  eSlitsated  b/  ruIUo’./i-o  the 
:ot3»  r^er  of  facility 
ty  £  SQya-e  fe-‘t.*  Tots'  ?i/ts 
storage  space  is  estimated  by  sylti* 
olytno  IN?  total  nye«r  of  perso«:*l 
assigntd  to  the  area  0/  *00  sq.  ft. 

2.  winter  -  65*?. 

3*  40  f.c.  st  vertical  shelving. 

4.  3  ft.  *  3  ft.  area— =ay  oe  as  dutch- 
door  ^accessible  to/fro®  bvs). 


5.  Double  doors,  loc»*t-  =  a-  cteHor  c  6  ft.  open! nr  wJdtn 
*«li  Cor  to  a  «a1ntei.«Ace  bay)  for 
aoveeent  of  parts  into  arc  oj;  of 
the  building. 


1  The  Company  trailers  containing  the  Pu  should  c*  located  near  the 
*41  control  clfrt  for  toe  battalion. 

2  n!  C?.S4.Mt\h*,e  Ou,  PU  .111  not  t«  n«d«i  at  the  Bj-.ulton  le»f) 

?{  ,  f  >««'i  HO  CO  .HI  !a5!,lr  5.1  „:n  wrts 

if  the  ►IL  is  kept  at  the  Co=s>any  level. 

i  Co>locaie  ?U  f*  Battalion  «ln:erance.  for  best  results,  chjss- 
level  parts,  etc 

r?'"?*— f%E°rr  . 

:  tHes  I  I  I 


6.  Adjustable  loading  deer. 


7»  cociBunicatio- 


6.  3  ft.,  10  lr«.  at  reeeivsng/Hsuing 
points. 

7.  Telephone 


C|Tc»  PoojL  ’ 

i- 1 

*  n  i  /"Tr 


i 


.  PL L  £>1c&kG£  4  O TttER  CoMPAhI 


tnwsiaql 


TELANK 


FACsklt?  10?«$  :ersww?  Tflinisg  4^  wo-s  £rea*.  w;,  So^ce 


f  function 


$K£VvJ5~  At  a#*/  ea^te-a^ce  faculties  cnere  are  ro  crea-  areas 
crcvid^;  a  vending  ucv.^e  sight  bt  plated  !n  a  hallwa,  «r  wy  at 
act:  aa  -'te-a^ce  facilities  t“-ere  are  no  training  ~xm  w.tnr  the 
sai-cerao-t  faculty. 


Personnel  Training  a^C  wCri.  preai  ittiTit'es 


A  break.  training,  40c  conference  area  should  be  provided  4?  4  centra? 
location  in  the  boilcir.g  m**rt  persons  can  assemble  *c-  -tally  war* 
breaks  and  periodic  grc-p  training  sessions. 


R£C3HH£HjATID*iS:  it  it  re-con^ended  tnat  a  break/trainirg  roes,  larger  **ia- 
-X  sc.  ft.,  be  established  aacrs  maintenance  banding;  that  tac ^  break/ 
training  rooa  be  ec-lccec  with  3  drinking  fountain  anc  #Y  tc.icaert:  arc 
teat  eacn  saintenarce  facpity  nave  a  treak/trainlng  room  at  least  15  ft. 

*  33  ft.  (220  so.  ft . = ,  [100  sc.  ft.,  's  provided  by  Tm  S-Oc’-l  for  50 
beocle,  Is  not  Si.fiit.’r-t  for  training  or  conferences.] 


INDICATIONS  FOR  THE  -ACiLITf;  By  establishing  a  break  area  witn 
vending  machines,  personnel  could  get  Dot  of  the  bays  where  work  is 
being  perfonsed.  They  would  no*  have  to  50  to  vending  trucks,  private 
vehicles,  post  exchanges  or  tne  like  for  a  break.  In  a  similar  tanner. 
If  a  training  rooe  is  established  in  the  maintenance  facility,  personnel 
say  be  given  instructions  anc  receive  training  away  from  t:.e  work  areas. 


BENEFITS.  Personnel  will  Spend  less  time  traveling  to  and  from  break 
areas  or  classrooms  at  ether  buildings  and  sore  time  at  the  mainten¬ 
ance  facility.  Breaks,  training  conferences,  and  the  like  can  occur 
without  interfering  with  working  personnel  or  vice  versa. 
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CLASSROOM/BREAK  AREA 


Advanced  Sf,actice  1:  Adequate  ^aee  (Area)  for  Breaks.  Training,  ir.;/ 
Conferences 

Host  facilities  have  fixed-wall  construction  on  interior  walls. 
Movable  jails  WJald  allow  for  flexibility  in  soac^  allocation.  It 
is  difficult  to  plan  adequate  space  for  breaks,  training. ’and  cor 
ferences  at  maintenance  facilities,  because  the  of  perssr.n 

assigned  to  the  facility  varies' from  year  to  year  and  depends  cn 
several  factors.-  Also  there  Should  be  a  "sinisk-size®  soace 
greater  than  the  100  sq.  ft.  now  allots  in  IH  5-841-1. 


&  r 


FACILITY  =ECCf*£«CA?:{fcS.  Leaminc  Cent t-  -  »C  help  i*CP  -dint era«<e 
pcrsc^rei  current  cn  recai**  procedures  to  **efresn  mowledqe- 


function 


C^OOC:  Maintenance  perse**.'*;  need  to  periodically  read  *n'o*ratlor 
garclr-j  repair  proceC^es,  At  tne  Pre«ent  tire,  there  *re  rc  provi¬ 
sos  fCr  3  cuiet,  isolates  art#  «ith(n  the  saintenance  facility  w-e»*e 
£rf  p*  t*c  K”pie  tay  read.  Most  viewers  ar-d  files  are  located  ’■»  t-e 
F-l  sto-aje/ supply  a^ea. 


RKO^E^A £  ssall  rc-o^  sne-ilo  be  estaplis-ed  in  eacn  eain- 
tenant#  facility  »it*5  ere  or  t»0  taolelsi  and  chair(s)  and  3 

cassette  viewers)  a*c  fileU)* 


IMPLICATIONS  FOR  THE  FACILITf:  Personnel  could  use  an  solated 
teaming  center  so  trey  are  not  distracted  by  other  activities. 
S-servisory  personnel  my  also  use  the  center  to  discuss  repa 
procedures  and  tr,e  like  with  one  or  twe  people  and  not  tie  up  tne 
b**eafe/ train ing  area. 


BENEFITS:  ?'  ,>  there  will  be  fewer  distractions,  personnel  snculd 
Pe  aole  to  ♦  j  '  and  learn  the  information  faster.  Consequently, 
tney  snould  fiave  no  re  tiae  to  devote  to  work  and  will  be  better 
prepared  to  execjte  it. 
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LEARNING  CENTER 


blank 


MCSUTI  RECWiOATiaiS:  Lit-!»es 


function 


sSCG^Js:!-:  In  sosie  locations,  "dJSlnn  wiier  CST5^ptfo ft  ?s 
i?p3rtant,  oeca-ise  supplies  are  dwindling  3rd  costs  are  in¬ 
creasing.  As  energy  tests  increase.  the  costs  for  «ur  supply 
and  wastewater  treatment  mil  increase  at  all  instai iatlors. 


Gliet  facilities  snail  be  provided  fo-  see  and  1 

3QC  4273. in. 


seo  in  accorded 


RECCWtEhOATICfcS:  Install  water-saving  devices  in  latrines. 


IMPLICATIONS  Fpl  THE  FAtlLlT?:  There  are  a  nisbei  of  different 
types  of  water-saving  devices  produced  by  the  eoasertial  sanu- 
facturtrs  that  can  be  installed  in  water  closets,  faucets,  and 
showers  without  affecting  the  use  of  the  e^ipnent. 


BENEFITS:  Seduces  water  cans  ion  and  wite.'  supply  costs  and 
reduces  wastewater  treatment  costs. 
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LATRINE 
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FACILITY  l£GKlGtf!<ftS:  Hasiable  S.-.«ge  (FOt) 


WClKOBiP:  ?§'  .very  nodule  of  25  organizational  vehicles.  60 
s5.  ft.  cf  eateripr,  covered  storage  is  allocated  for  storage  of 
oil*  « is  r!  cants,  cstmaole  solvents,  and  paint.  The  area  cast  be  at 
least  SO  ft.  frs=  i-f  building.  Products  are  generally  stored  in 
55-gal.  drugs  but  say  be  stored  in  smaller  containers  depending  cn 
the  lyse  of  product. 

The  b-»i.  quantities,  and  Mndlims  characteristics  of  various 
products  needed  to  satisfy  requirement*  peculiar  to  the  unit  vehicle 
types  are  not  considered  in  storage  area  detersinations.  StOraoe 
areas  are  f recently  used  as  product  dispensing  or  transfer  stations. 
Ot*^s  in  the  storage  area  are  tapped  for  the  quantity  of  product 
required  for  *  specific  activity  such  as  oil  changes  or  additions. 
Several  product  transfers  from  • he  storage  area  to  the  maintenance 
location  say  be  Involves  to  Perform  a  single  activity.  Spillage  and 
inaitestiveoess  contribute  to  oil  contamination  of  both  the  storage 
and  weri,  areas  which  lead  to  pollution  and  safety  problems. 


«CtfS!t3Ert!l^lS:  storage  area  (PCX)  allocations  should 

be  dete-stined  by  the  tcu  .  'tc-  nf  specific  products  required  to 
perfo^E  routine  maintenance  *  .  <.*  *,f»s  for  each  vehicle  type  assigned 
to  the  organizational  wit  rordance  with  maintenance  schedules 
practices.  Eased  upon  th;  »  uantities.  bulk  storage  and  dis¬ 
pensing  systems  should  be  incct*.-r:ed  in  all  maintenance  facilities 
for  Cosonly  used  POL,  antifr^-z. .  »:c. 


IIPllCATICIS  F(§  Th£  FACILITS'c  A  flammable  (Kt)  storage  crea  for 
product  rotation  will  be  required  for  der.l;  *>wt  use  only. 

Bulk  storage  my  create  policy  *splicatfo? .  regarding  the  purchase 
of  both  new  and  refiltered  products,  distribution  (logistics)  and 
quality  control  of  balk  materials. 


5EKEFITS:  Sulk  storage  and  product  dispensing  systems  would: 

(1)  Eliminate  current  inefficiencies  in  fluid  transfers  which 
contribute  to  facility  pollution  problems  related  to  oil 
and  other  hazardous  substances  in  storaater. 

(2)  Conserve  both  tise  and  energy  by  el  isf mating  numerous 
product  transfers  and  minisizing  product  waste. 

(3)  Seduce  vehicle  maintenance  process  times  for  fluids 
checks,  additions  and  changes. 

(4)  I^rove  personnel  safety  related  to  current  inefficient 
handling  of  hazardous  products. 


function 


Tr*s  Spa-e  is  used  fsr  Storage  of  Flashable  **terU!s  Required  ->y  the 
Organizational  friz  Occupying  tne  =;==-;#* 


--ft-.™.;  i-l  rs'es  3 r»s  :$  mutn«  fer  tut  Jtcrlje  tf  a>!.  latriuets. 
:’.saui\e  ts’m-1%.  i-i  Mint. 
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POL  STORAGE 


issues  and  assumptions 


1-  >tensiR*tis*i  of  -X  stc race  area: 

Area  allocation  for  POL  storage  fidiuirt  is  presently  based  or  fe 
*s^er  -f  vehicles  assign  to  the  orcar.iraticnal  unit  only.  Other 
-*c::rs  as  well  as  vehicle  r.^-ert  wMch  Should  be  considered  in 
detfrsSning  Pg,  storioe  requirements  are  vehicle  types  and  the  r.jzz^r 
and  diversity  0?  rehit’es  in  each  unit. 

Storage  area  requirements  would  fee  sore  reasonably  based  on 
Cssiflffaiisg!  of  Ire  <roitPrt  4fi4  ij£e»  Of  pfudvCU  10 

s Office  vehicles  within  the  unit.  The  crankcases  of  =cst  wreeled 
vehicle  engines,  for  example,  contain  less  than  7  qt.  of  oil. 
whereas  those  of  eaejr  tracked  vehicles  contain  53  cr  rcre.  A 
unit  composed  primarily  of  wheeled  vehicles  would  nave  less  of  a 
represent  fcr  storage  than  one  of  mostly  tracked  vehicles- 

i  2.  TO.  ^jMiitioi  at  storage  locations: 


*es*  4^  IMlyif 


*s  detke  s‘  ro- 
Si--a‘  drj-s  ;«■ 
is:  '.:oc* 

*4snd-r*gw!a:i65  c^an* 

faucets  3is»i»'i  *o«- 
each  type  of  *  0.1 


mo  Storage  areas  are  frequently  used  as  prosuct-dispensing  or  tra**S- 
fer  stations.  pruts  o?  product"  are  tapped  for  the  quantity  of  product 
required  for  an  activity  suen  as  oil  Changes  or  additions.  Transfer 
operations  are  freqoeot'y  inconvenient  at  best.  Spillage  and  in¬ 
attention  contribute  t-j  ail  contamination  of  stcrace  and  vehicle  work 
areas.  The  “Storage"  area,  in  practice*  becomes  a  work  area. 

Previsions  for  dispensing  fluids  free  bulk  storage  Containers 
would  i^p rote  efficiency  of  transfer  operations  in  teres  of  eat- 
poser  osg  product  waste.  Product  loss  reductions  would  helo  to 
poll us? 50  control  problems  related  t'  oil  end  other  pred¬ 
icts  in  stora«ter. 


Advanced  Practice  Is  Suit  Fluids  Storage  and  Dispensing 

Current  practice  involves  mserous  transfers  of  POL  products  in  roving 
products  free  the  storage  area  to  the  naintenasce  location  (boil dim  or 
ester! cr  locations).  These  transfers  involve  substantial  duplication  of 
effort  by  users  and  loss  of  product.  Apparently,  procureasent  policy  pre- 
vets  organiaationaljjfifts  frtm  obtaining  frequently  used  products  in  boU 
foi^  *or  storage  Is  large  reservoirs  and  dispensing  thes  as  they  do  fuels. 

Salk  storage  end  dispensing  systems  for  coreenlv  used  POL  and 
other  products  {*.e.*  astlfreete)  would  eliminate  current  ittffitiencits 
IS  flald  transfers.  Such  system  woo Id  also  reduce  PCI  (flanrable)  stor¬ 
age  represents. 


Vehicle  Haffiterance  Says: 
transfer  system. 


closed  waste  and  new  oil 
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FACILITY  ycOHKiyTiOMS.  TC£  Wild;  Partin;  and  internal  Ctrcdtuc-. 


**  *'*  taurlor  hardsiaid,  IC£  parity  ,,4  i«,r-ji 

li-Cdlltlwi  irtjs  4M  the  urjest  sln;1e  irprovrd  :ar;  0?  a  ••  •  •  •  r 
■  acllj.jf.  ,  ..is3C-l  ;r«*!4es  »p  iq.  jd.  of  parkin;  Mr  crgiMiitioMl 
iStirt'a.  *?•  y3‘Jf  :"e  “J01-11/  of  W’di-S  are  less  l!H'.  IS  ft.  loo, 
JIf  ®  "j3*-  %  "  3045  r=‘-  across  the  DVSIcal  reqjiiw.is  a* 

the  »t  .»ie  or  Us  i-srttr.j  reqjirsients.  Sree  serelctn;  optritipns  : '  s ;  art 
nw  per.crsed  an  the  hardstaris  result  In  stora  niter  petraiM*  pollution. 


flECCMKEhOATiOh':  for  total  area  tne  following  should  be  siswd  ft'  *«*> 
fSiliVJw:  **  **  of  each  ty«  aSSei  to  tfc 

Physical  Chicle  dimensions 
Maneuver  aiea  requirements 

loading/ ^leading  area  or  minor  maintenance  area*  whichever  is  large? 
Kajor  dry  maintenance  area  (track  changing .etc.) 
aNon-eotorized  vehicle/vehicle  equipment  storage  area. 

Servicing  storage  area 
A  common  area  should  be  added  to  include  store^ater  col  lectio* 'troaU^* 
and  unit  integrity. 


b. 

c. 

d. 

e. 

f. 


IMPLICATIONS  FOB  The  FACILITY:  Parking  area  requirements  based  upon  a 
sustaation  of  the  pnysical  spaces  (3-dimensional,  as  vehicles  and  users 
enco^wss  ah  dimensions/  required  for  each  vehicle  the  user  is  authorized 

ilfh  5£T?2h!r?as  iH?l“b1f  to  V*  to*1  facility)  Should  be  consistent 
with  the  vehicle  needs  so  that  significantly  neither  more  nor  less  hard- 
stand  is  provided.  Some  covered  hardstand  area  for  certain  servicing 
operations  would  prevent  storawater  sewer  system  petroleum  pollution 


BENEFITS?  Proper  sizing, to  facilitate  the  usages  of  the  parking  area 

Hhl£,e  movement,  reducing  fuel  consumption  and  Increasing 
personnel  safety,  i^dvanced  planning  of  the  storawater  collection  system  5 
by  utilizing  covered  parking  areas  with  contaminant  separation  would 
enable  treatment  syst^s  to  be  added  for  compliance  with  standards  as 
required  by  regulatory- agencies. 
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TOE  VEHICLE  PARKING 


criteria 


requirements 

!.  Adequate  area  for  crjaejiaUarj;  1 1. 
vehicle  parkin;  and  inter-;:  eirtu-  I 

latlon. 


Ser-eral  criteria  dependert  upon  ?3£. 


2.  Parking  area  should  be  secure!.!# 
froa  unauthorized  entry  and  evil 
of  vehicles. 

3.  Surface  to  withstand  track  vehicle 
usage  if  appropriate. 

4.  Provide  adequate  lighting. 


2.  renting  will  consist  of  7-f:.-nigh 
cnain  link  fabric  plus  3-strand 
barbed  wire  anti-ciirber. 

3.  Concrete  to  withstand  40  ton  distri¬ 
buted  load. 

4.  S  f.c.  at  parking  surface  (adequate 
for  pulling  cinor  maintenance.) 


f  guidance 


1  One  large  uninterrupted  area  is  desirable. 

2  Coepute  parking  area  as  fgiisws: 

4  y8Me,e  (including  treile,s  ,-a  n«r*a!  off- 

oquipoent .  i.e..  AVISs).  nutters,  and  ainenstons  fits 
i0c  and  ,K  oocipsentaticn  or  reference.. 

b.  Determine  maneuverability  lisitaiiprs  for  eacn  vehicle  type, 
i.f-.  .urning  radius  and  clearances  required  for  g.n  tubes,  etc. 

C-  iTKin  **'*  of  to-pany 

t‘  4’5*e  4l5d  vrhi;’e  clearance  reguireeents  based 

vn  «»eos  a  anc  above. 

e.  OtnerTOE  vehicle  pa-king  a-eas  and  circulatisn  cosside-atiens 
™s.  be  based  on  user  requirements.  Other  panin;  areas  include 
'^^."ouired  in  the  vicinity  sf  the  -.Sinter, ante  building  for 
-een'in-.^nJie3,  servlis,  er  upon  which  service  has 

interrupted,  .irculation  considerations  include  aovment 
vO  and  froa  exits  and  aair.ttniRce  byildsn- 


1.  Sloped  surface  so  drainage  systec. 


1.  Slopes  should  be  no  greater  than 
2  percent. 


'  issues  and 


Adequate  area  fee  activities: 

f 5*1?* *s  0?  tfs  f-nttiOrs  cf  a  jtntry/disps-.cn  c  se-.trv  ;ff!;e 
.o-jld  dictate  area  rtqutrtwnts.  Seterair.c  the  r»;jir*s=-«s  '-r 
records  storase,  access,  sign-in  '-oat)  sheets,  etc.  it  a’.j-  wp-i* 
appear  desirable  to  develdf  4  standard  desisn  for  a  stniry/disMtch 
and  sentry  office:  perhaps  an  industrial !:eo  taildir;  could  be  used. 

Comprehensive  ester.;  ;f  activities  that  occur: 

The  sentry/dispatch  office  will  control  cMt  and  entry  of  vehicles  a« 
rj^?MrJfRS  : rW  .*W  c^ler  area,  Vuch  control  will  require  : 
visibility  of  pedestrian  and  vehicular  traffic  approach!:-;  the  sostre! 
point  bstn  for  east  and  er.tiy.  AadSMcr.ally.  niCn;  Cde-aU^a*  ' 
con.rol  ooint  will  require  eitericr  lighting  o'  tee  e-try  areas. 

5«n  noting  wdoi-  d#  necessary  for  proper  control  by  sentry. 

location  of  dispatcher  if  at  the  painter.ance  facility: 

7fte  dispatcher  can  b§  located  on  the  second  floor  wur.  ether  aCaf,-,* 
istrative  functions.  This  will  allow  core  space  on  the  ground  floor 
for  tool  arc  s-poly  storage.  Where  greater  weight  loads  Vay  occur, 
there  will  be  better  utilization  Of  space  within  the  building  (should 
be  rear  e*U.  Preferably  witii  view  o?  TOE  parlinc  and  «3nieraic# 
bays). 

Space  allocation: 

The  space  allocated  for  sentry/dispaich  snoylc  oe  based  on  the  n^tr 
of  people  who  will  use  the  so*ce  a  no  tne  site  anc  amount  of  eoyfo^ 
sent  that  will  be  located  there. 


1  Recc  rdteepirg 

a.  Access  »-ec-ests  rer 
vehicles 

0.  *«ords  ~*Ua5e 
venscles. 

C.  Record  prcsls-*  wUk 

venicles. 

2.  10  cneck<s 

3.  re^ss.  pass.  ttc,, 
district  ion. 


x  ^er;ry  *es  I  1  1  des*s  ■:t!‘ 

i  ii‘s:a:c'^  s  I  * 

3. 

ecr-»3M“--  31  *r  . 

bo  »r 

-  vXifd  cab*-*et  It  * 
to  if.  a  eC 

*  C*aUboarC  &  't.  ■ 

•S  #t  i. 

6  *act  boa-d  -  #*«  * 


Ca&i-et  :W  t  » 


1.  A dec-ate  office  space. 


1.  80  co  90  so-  ■’.  Ptr  person:  :r, 
ACC0*d4fKe  *iV'.  DX  4??C. is. 


2.  Illial.n-.iK  (ir-teria-  *«■  e,ter:cr).  2.  60  '.c.  (fivsreiter-t  ftitwes)  i=- 

ttrter ,  titer-.s--  ] ... r! 

■.ill  ctonljr  wits  itttst  edition  c‘ 

w*  ItS  Ha-xtoeck  for  Sfc-jrHr  con- 

trol  roi'.ts  Moling  unities  m 
pedestrians. 

3-  Pa‘er-  3.  A  a iniem  of  £‘e  di?!e,  receptacle 

W  ■111.  Cpcrtlnate  SMitiaMi 
rep.-trecents  wit!-,  tie  mine 

i.  Telephone  (possible  radio  coquet 
wUn  rezozt  venieles  required  also). 

5.  Winter  6B*F.t  samer  JrF.O.B.  **>er s 
4ir  conditioning  is  authorized  P? 
000  4?70.?K;  6SS  f.M.S.t  and  53 
percent  Rr.  fenti latlor.  - 

10  CfK  per  person. 


3.  Po*er. 

4.  Coa^nfe-tise, 

5.  tr.viroTBenul  eor-srol. 

6.  Covered  are  at  sentry  post 


1  'Cf5a,*Jr  locate  office  at  *fe  oaie  t“-e  5if'i;kj  s^;f? 

?  ipad  view  c*  app-sachin^  pede«trian  4P<j  ve-,Cj^r 
*:noo». 


^KTKf/ 
PK'tf&H  - 


oOlL-i:  j  ■ — 


f^Wt/f  vtgfi 
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1.  Saseid  bt  ' silt.  crafsribly  »itti  *!«■  of  sguldc  Partins  area 
and  says. 


kie>  uwei.rtfve  ww)  fm-ws&t'twH, 
tut&sw  pm  nv  rwats' 


y&m? 


DEPLOYMENT  STORAGE 


i  issues  and  assumptions 


1.  Dc!cr*iB4ti3r.  of  itors;?  arts  retired: 

if  Sloe;;-  area  Is  sjjej  jolsly  on  the  size  of  the  seats  S-jilS!ft} 
area.  rather  than  using  CospanyspeCtfic  requirements.  acegutle  state 
•ill!  protal -set  he  assigned  to  as/  islu,  Also,  if  stssrage  area 
is  actresses  fro*  a  Iwo-dtaefiSion?'  standpoint.  rawer  tsa-.  as  three 
dimensions,  the  user  re^si resents  still  prooaoly  not  he  fulfilled. 


it  is  ther-fcre  recamided  that  calctlaticns  for  determining  deploy 
'"er.:  eqyipseht  Stdrage  based  or  using  Ctusany  recyiresenis  s*Hl  re¬ 
sult  in  adequate  ntraje  capacities,  (it  is  possible  that  "standard* 
storage  Configuratipes  and  site  could  he  de.-elcped  for  Coerary-lerel 
organisations.) 


issues  and  assumptions 


1.  Otie-Sfaitfos  m  =uf  pirii^f  f#0isfr#=*fjt5: 

fs??fcs  P«ffclfi§  are#  si  location  ?is«  &  a  MTOICie#  of 
FarflStj  10  tf  s#r.ec  if#  .^*  gisrfiw 
5-5  Ss„?i€!W!  oitill.  W#  of  tsls  sethp*  Sir  res*,!;  ia  ifc  little 
£'  SOS  micfi  SMC#  *!tac*U£  for  FOT  parMo; 

U  Is  seated  that  fssulldtiea-speclfic  f«xorj  Swch  «  tn= 
fc» l&rfll?  g#  cas!M  *6151  d€t^25f5f53  ?C^  pjfkfnj  r^Ir^^Sf; 

l.  sfi!li|ll%  if  =i5i  trasssc  srst-es 
-♦  Cif  pWlfsg  rtoolfMceU. 

c*  ass  aeUcrlMtiis  cf  eff-cost  sso  ob-bm# 

^Ite  jfpi!|p  troop  h^slsgl. 

0*  py?€”?g»  4S5l5«5  iritfifa  is? 

#,  ffsitor  ifmefs. 

OtMf  factor*  «faT«tfM  cess  f  station  are; 


criteria 


tegugamants 


I.  Aaequate  Space. 


1.  30  to  90  sq.  ft.  per  person,  with 
additional  space  for  equipment  and 
files. 


p*  sjcerviscry  personnel  m. st  fee  able  to  observe  the  «C rk  areas 
Csavs*.  Preferably,  the  ads? -is ‘.ration  office  space  snow  Id  be  - 
cated  on  the  second  floor  with  windows  t*  ail  «ails. 


2.  ?o«er. 


3,  Lighting. 

A.  Heating,  cooling,  ventilation. 


5.  Coraunication. 


2.  110V  duplex  outlets  each  10  feet 
fros  wall. 

3.  SO  f.c.  with  fluorescent  fixtures. 

4.  Winter:  68*F;  Sumer:  78*  F.O.S. 
where  air  conditioning  is  author¬ 
ized  by  DCO  4270. 1H;  65*  F.K.B.; 

SO  percent  afniex*?  R.W.  ventilation  - 
10  CFH  per  person. 

5.  Telephone  (intercca  needs  vary  with 
the  specific  shops). 


The  DS  Section  office  space  will  be  separate  fra*  the  adtl-.lstration 
offices  and  located  near  their  respective  shoo,  bay.  and/or  van. 


MAl 


FACILITY  JvECOHl£>CATI^S :  Support  Hair,:ena-8ce  Snsp  Yans 


3ATR5SX10:  Direct  support  vans  are  provides  :c  susoly 
capability  to  forward  organizational  waits  wr.  depto/ed.  Toe  design 
*  cirect  insert  sslrttfj&ce  c^c'ct^s  snoulo  reflect  thii  tact tea ' 
resuf resets. 


RECOHiEhDAT  1  GhS :  Direct  Support  maintenance  complexes  snoulc  fee 
designed  on  the  basis  that  tne  support  van  will  fee  ar,  integral  jet 
detachable  part  of  me  maintenance  complex.  Tnis  can  te  achieved  fey 
providing  a  loading  dock  opening  onto  or.e  or  pore  work  oayS  within 
tne  caslix.  Support  equipment  would  fee  stored  and  utilised  on  the 
van  while  Support  work  n  feeir.c  performed  in  the  shop  bays. 


miCATIQNS  FOR  THE  FACILITY:  ffebility  aspects  of  direct  Support 
maintenance  -~m1*  fee  ”  5  ‘ed  in  the  design  of  me  maintenance  complex 


ELkEcI!$:  The  primary  benefits  to  be  derived  from  making  the  support 
van  an  integral  but  detachable  part  of  the  Support  maintenance  complex 
are  (!)  the  simulation  of  conditions  that  will  be  experienced  under 
deployment  and  |2)  building  economies  realized  through  deleting  the 
space  requirements  of  the  equipment  provided  in  the  support  vans. 


issues  and  assumptions 


Required  tools  and  other  tcjlpen t  are  kept  on  vans  fcr  deployment. 
Therefore,  wnile  in  garrison,  ss^e  provision  r^st  be  sace  for  locating 
im  ski  r*ar  the  bays  or  other  spaces  they  serve  if  the  Support  unit 
is  to  function  efficiently. 


activities 


A.tivities  *i»l  vary  •»:'» 
wan  f.Mtion. 


personnel 


equipn 


criteria 


f  requirements 


1.  Special  connector  for  po*er  supply  1 
to  van  from  building. 

2.  Caressed  air  connector  or  flexible  2 
line- 

3.  Docking  area  to  provide  entrance  to  3 
the  van  fro?!  the  maintenance  facil¬ 
ity  at  floor  level,  plus  weatber- 
tight  dockage  hookup. 


Vs. - — 


.  hoy. 


•  (See  guidance.) 


SUPPORT  LEVEL  BAYS 


function 


Evacuation  and  Uni  transport  to  OS  is  required  for  soecialiJed  OS  ser¬ 
vices.  A  parking  and  on/off  loading  area  is  required  for  vehicle 
Storage, 
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Bl-ANK 


*KiL:TT  R£CffKH>r;0,S:  SV.risr.j  UjU)  :r.  Skwcp;  MaiRteiuafe  Fi;:li[ies 


S!TO  *»*  *'*»;  wypiutteil  nWom 

,  }“  Jfrty  wsr.fr.5  cf  tehielti  is  typlcsily  a  «»«-, 

iu^POr.  function;  Spct  paint*”  is  authorised  at  the  direct  saacr; 

Jne?J^i,eJj  ***%  provides  fros  the  vehicle  bay  allot* t ion 

*J  separating  then  frbs  ether  fcajs.  .  .  (DG-11100-80). 


R£€<mii^AT.S<$:  Previse  a  pairt:n§  mis)  in  the  body  anc  paint  a-m 
sf  *=99Cft  esifttenaoce  cssele*es  w*1?n  will  satisfy  the  minim  require- 
Ptnt  and  meet  personnel  health  ar.d  safttv  require^** 


I^LlCAT ICfiS  F08  IK  FACILITY;  A  defined  pairtfft?  hay($}  In  the  bod?  and 
paint  area  *ould  be  equipped  to  fulfil]  the  facility  painting  requireeer-t. 


vehicle  spot  painting  is  a^t^orized  a*  ti#  ■; * rt- *  t. 

i9,#’  ^,s  "Mc’f  "  <£*  * £  • 


0)  Confine  the  cal nil no  operation  to  a  specifies  area  of  the 
maintenance  facility. 

J2j  Provide  greater  personnel  and  facility  efficiency. 

C3)  l^srove  personnel  safety  requirements, 

C4#  Minimize  dilution  potential  of  the  facility  fros  solvents 
and  paints. 


SM-8 

PAINT  BAY 
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Summary  of  Specific  Recommendations 


On  the  following  pages.  Table  3-1  sumarizes  the  reconriandations  for  improved  Army  Mainte¬ 
nance  facilities  by  functional  space  name  and  indicates  the  significant  benefits  of  each.  Most  of 
.  se. specific  recommendations  require  higher  level  action  before  they  can  be  implemented  at  the 
installation  level.  Since  current  practice  is  controlled  by  existing  regulations  Deoarcment  of 
the  Army  (DA,  and  Major  Commands  (MACOM's)  must  concur  with  the  recommendations  and  •‘“vise  and 
update  the  current  regulatory  documents  and/or  policies. 


The  benefits  have  been  grouped  into  four  general  categories: 


Pollution  Abatement:  more  precise  control  and  metering  of  petroleum  dispensing,  spillage 
was-e  and  disposal.  Better  '“up  front"  planning  and  control  will  preclude  the  necessity 
of  some  pollution  control  and  abatement  systems.  By  changing  some  maintenance  prac¬ 
tices  and  the  location  of  storm  water  drains,  pollutants  will  not  get  into  the  storm 
systems;  thus  abatement  and  control  will  be  easier  and  more  cost  effective. 

Energy  Conservation:  a  reduction  in  the  energy  needs  and  consumption.  Changes  in  mainte¬ 
nance  practices  and  the  facilities  themselves  will  reduce  the  amount  of  times  +he  doors 
have  to  be  open  and  tne  extra  equipment  required  to  move  "down"  vehicles.  Savings  on 
pen,roInUm  products  be  realized  through  the  implementation  of  practices  such  as 
bulk  POL  storage  and  the  oil  monitoring  system. 

Personnel  Effectiveness:  more  efficient  and  effective  use  of  the  maintenance  personnel. 
Through  adequate  facil lties  and  advanced  practices  the  Scheduled  Maintenance  can  be 
performed  properly  and  significantly  reduce  the  amount  of  Unscheduled  Maintenance.  The 
floors  and  pits  will  be  easier  to  keep  clean  and,  therefore,  much  safer.  With  the  low 
1 66nl i stmsnt  rstss  in  ths  insintsnancs  H0S*s  (about  161),  Iniprovsd  facilities  are 
expected  to  impact  reenlistments  by  providing  garrison  maintenance  facilities  compar¬ 
able  to  civilian  shops*  Any  increase  in  the  reenlistment  of  El's  to  E4*s  will  provide 
candidates  for  promotion  to  E5  s  and  E6*s  —  the  much  needed  supervisory  personnel 
Construction  Econany:  a  cost  savings  in  the  areas  of  both  retrofitting  and  maintenance 
costs  for  the  facility*  Proper  planning  will  assure  that  all  facility  requirements  are 
met  before  any  construction  Is  started.  Retrofit  costs  are  more  than  double  the  ini- 
.  .  costs  and  must  be  minimized.  Facility  maintenance  costs  will  also  be 

minimized  through  the  use  of  these  recomendatlons.  Clogged  drains,  for  example,  will 
be  prevented  if  there  is  minimal  oil  spillage  and  parts  cleaning  in  the  bays.  Also 
the  use  of  more  cubic  feet  of  interior  building  space  can  be  obtained  by  placing  office 
spaces  on  a  second  level.  -  J  f  a  ^ 


om1,2 


Table  3-1  Summary  of  Facility  improvement  Recommendations 


nc/>Ai«ictlr\ATiAkl^ 

benefits 

s 

nCLUMmtNUAl  IvNb 

pollution 

i  .  i 

1 53n»»rfatlan 

personnel 

cons  tract  ton 

economy 

Maintenance  Allocation  and  facility  capability  based  upon  scheduled 
Bays  and  unscheduled  maintenance  reauirements. 


ce  Install  full  service  pit(s)  capable  of  handling  tracked 
and-wheeled  vehicles. 


fire  Shop  Dedicate  a  space  for  tire  repair  with  appropriate  equip¬ 
ment  for  safe,  efficient  working  conditions. 


Provide  commercial  small  parts  cleaning  equipment  capable 
of  recycling  solvent  until  spent. 


Provide  exterior  maintenance  bays  as  retrofit  items  to 
existing  shops  .experiencing  certain  conditions. 


Dedicate  a  specific  exterior  area  for  track  storage, 
changing,  and  gun  sight  calibration. 


Provide  centralized  wash  facilities  with  wastewater  trea 
ment  and  optional  water  recycling  systems. 


Position  supervisory  and  administrative  office  spaces  on 
the  second  floor  of  maintenance  facilities. 


Ziuio  81UIO 


RECOMMENDATIONS 


1001  C°ntro1  "j*tabli?h  ads^ate  storage  space  includim,  rar»s  f0- 

SS’fcSSiST*  “ tte  ,ike *»  Jiffs  2ta£! 
cx/PlL  SSS3  ;SfK" PLL  c'erks  “,th  * 

|  Iris'S  facti?ityhforbS™pt^ain"Sg"!°"  “ch  “,nte"™M 


PO^Uion  |  *0*3 y 


benefits 


construction 


Establish  a  learning  center  in  each  maintenance  farm*., 
■  or  individual  trainino,  acility 


Install  water-saving  devices  in 


Incorporate  bulk  storage  and  dispensino  systems 
maintenance  facilities  for  POL  and  other  - 
products.  "  "  -«-«,n», 


A  new  method  for  determining  the  total  a r*=  n^fed 
maintenance  facility  for  oarkino.  s^e-r 
treatment  and  the  like,  '  ""  *  '  v-'*' 


Design  Support  maintenance  c^iexgs 
Will  be  an  integral  yet  detached  ^rt  of 


mg  activities  at  support  f 
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^  SPACE  RELATIONSHIPS  AND  FACILITY  SYSTEMS 


This  chapter  shows  (I)  how  a  maintenance  facility  is  organized  to  effect' 

’nnc  znri  f  o  \  u-.,*  . .  -i _ •  l  _  .  J  ^ w 


■  ,  /IT  '  •  -  '"«"ivwmomv.c  j  u\-  i  i  i  v.  v  urudiuzed  to 

. ty  operations,  and  (2)  briefly  describes  various  systems  necessary  for 
supplies  and  tor  collecting  wastes. 


vely  support  facit 


distributing  utilities  and 


LEGEND  FOR  CHAPTER  4  FIGURES 


t=> 

|H| 


required  adjacency 
visual  access 


direct  outdoor  access 


Facility  Space  Relationships 

ino  <tSlfi0!In!!iiPnoi!S?9,  Spaces  Ve  discus?e?  for  three  levels:  the  site,  the  maintenance  build¬ 
ing  itself,  and  logical  groups  of  spaces  within  the  building. 

1.  Site  Relationships. 

building  in l  soaL^eytlH^0^1^" a1n^enance»  ^9ure  4-1  shows  the  relationships  among  the  shop 
oui iaing  and  spaces  exterior  to  it.  Access  to  the  site  must  be  via  Sentr»/Disoatch  at  the  oate 

e  fertaTsKfL' HkinSHf0r  ,0E  ,ef1c,es'  P0L  borage,  and  Vtora  gS  iSplSjmSS 
cqu  pment  and  supplies.  Figure  4-2  shows  general  circulation  for  vehicle  movement  on  a  site. 


PErWTME N7 
EXIT 


•m  vehi«.e 

fA.WNfr  -\ 


flW  . 

te  /2 _ _ 

\y-  4 


-EENTier/PKa'KH 


< — kjV&s  gjkv  — » 


Figure  4-1  OM  Site  Relationships 


Figure  4-2  ,OM  Site  Circulation 


Pii)UI|lll!BWMIllWiBKIW^WWWWWWWW^^|y^1'l^^l^*ll,l|lll''li! 


(b)  For  Direct  Support  (DS)  liaintenance,  Figure  4-3  shows  relationships  among  the  shop 
and  spaces  exterior  to  it.  DS  units  have  an  organizational  maintenance  function.  The  DS  and 
organizational  functions  should  be  adjacent  and  interconnected.  Figure  4-4  shows  the  vehicle  cir¬ 
culation  on  a  DS  maintenance  site.  Considerable  traffic  volume  is  generated  as  organizations  sup¬ 
ported  by  the  DS  organization  bring  vehicles  or  components  onto  the  site. 
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Figure  4-3*  DS  Site  Relationships 
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j.  s-unctiona!  Modules. 

There  are  several  organizational  units  witnin  any  maintenance  shop,  in  many  cases, 
several  functions  within  these  units  should  be  organized  around  the  unit,  rather  than  croupincj 
similar  activities  from  different  units. 

f.  ]n  Organizational  Maintenance,  there  are  several  Companies  in  a  Battalion  shoo. 

HPsUS!f « H^e?«LSUperV1  -10" ’  res?onsi5ility,  recordkeeping ,  and  reporting  are  Company  activi- 
ties>  efflcie"t  ComPany  perTormance  oepends  on  locating  its  activities  in  the  same  area.  This 
results  m  a  Company  module,  with  each  Company's  activities  separated  and  the  group  cf  separate 
activities  clustered  together.  Figure  4-7  shows  the  relationship  among  spaces  supporting  company 
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(b)  There  are  several  Sections  within  each  DS  maintenance  Battalion  or  Company.  Company 
activities  should  be  grouped  together,  and  spaces  for  each  Section  should  be  functionally  related 
so  that  Section  activities  can  be  performed  effectively.  Functional  modules  or  dusters  are 
required  for  the  following  Sections:  DS  office,  automotive,  engineering  equipment,  armament,  ser¬ 
vice,  quality  control,  and  authorized  supply  list  (ASL).  Figures  4-8  through  4-14,  respectively, 
show  these  modules  and  the  relationships  among  the  spaces  within  the  modules  for  each  Section. 
Table  4-1  shows  the  space  types  required  for  each  DS  Section. 


SUPPJfeT  MiKTPUUltE  SATUUOM 


OS  Shop  Office 


Quel  Ity  Control  CQC} 


Turret/Arty 

Ar*s  Rpr 
Hissle  Haint 


Mich  Shop 
Held  Shop 

Body  4  Pilot 

Canvas  4  Class 
Evac  4  Tank  Tip 


Authorized  Supply  List  (ASL) 


{Distributed  facility  Space*} 


Coewel  Shop 
Auto  £ays  W 
Auto  Office 

-MP.YiV, _ 

EEBiys(Z) 

£E  Office 

EE  Van _ 

Arfct  Office 
FC  Shop 
FC  Van 
T/A  Pays  (Z) 

T/A  Van 
SAR  Van 
m  Bays  {2} 

-m.m _ 

Service  Sec  Office 
MS  Van 
WS  Bays  (Z) 

WS  Van 
BP  Bay*  {2} 

8P  Van 
CG  Van 
£T  Exterior 

Office 
QC  Bays  (2) 

QC  Tool  4  Test  Equip  Stoi 

ASi  Office 

ASL  Cust  Svc 

ASL  Van*  {up  to  12) 

ASL  Bulk  Storage 

Parts  Cleaning 
Service  Pits 
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Table  4*1  Space  Types  by  DS  Section 


LIPKAKY 


Facility  S,y stems 

A  Yar’:ety  Of  support  systems  must  be  provided  and  built  into  maintenance  buildings  to  insure 
maintenance  operations  are  effective  and  that  all  equipment  is  operational  fnl 1 nwino 

subsections  describe  the  more  significant  systems;  a  schematic  diagram  or  +able’is  provided  for 
each  system  to  show  its  location  to  and  function  within  the  shop.  Provided  for 

1.  Electrical  System 

It  is  assumed  that  electrical  service  will  be  distributed  throughout  an  oroanizat^onel 

MghtingnCi  e  el?Ctr0ni’C  requirements,  including  task  or  special 

Tho  ’Si  Ii5‘* * -i"an  Seneral  lighting  and  requirements  for  110V,  220V  and  24V  DC  oower 
The  table  also  lists  the  equipment  serviced  by  these  voltages.  "  P  * 


Tab**  4-2  Electrical  System 


2.  Exterior  Lighting 


Exterior  lighting  is  provided  near  the  maintenance  building  for  selected  maintenance  activi¬ 
ties,  safe  maneuvering  of  vehicles,  and  building  security.  Exterior  electrical  outlets  will  allow 
use  of  supplemental  lighting  fixtures,  such  as  "trouble"  lights  or  floodlights. 

Exterior  lighting  in  the  Sentry/Dispatch,  or  gate  area,  will  insure  both  the  safety  and  con¬ 
trol  of  vehicle  entry  and  exit  to  the  maintenance  complex. 

Lighting  in  the  TOE  and  POV  parking  areas  will  provide  for  increased  vehicle  security,  safe 
pedestrian  and  vehicle  movement,  and  convenient  deployment  and  return  of  vehicles  after  sunset. 
Lighting  in  the  TOE  parking  area  having  110V  outlets  increases  the  utility  of  the  parking  area  by- 
allowing  convenient  use  of  supplemental  lighting  for  loading  and  unloading  operations,  minor 
maintenance,  inspection,  and  other  activities. 


3.  Ventilation 

Some  spaces  used  for  vehicle  maintenance  activities  have  special  ventilation  requirements  to 
control  air  contaminants.  Table  4-3  summarizes  the  spaces  and  their  ventilation  requirements. 
Table  4-3  does  not  list  ventilation  requi resents  for  thermal  comfort  or  for  purposes  other  than 
contaminant  control. 
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4.  Compressed  Air 

A  compressed-air  system  is  required  in  the  building  to  providr  high-pressure  air  for  operat¬ 
ing  pneumatic  tools  ana  special  equipment  and  for  cleaning  parts.  The  system,  shown  schematically 
in  Figure  4-15,  has  a  centralized  compressor,  distribution  lines,  and  terminal  points  at  various 
locations  in  the  building.  Chapter  3  provides  further  information  on  compressed-air  requirements 
at  specific  locations. 
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Figure  4-15  Compressed  Air  System 


5.  Water  Supply 
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Figure  4-16  Water  Supply  System 
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6.  Oil  Separation-Wastewater  System 

Wastewater  and  oil  will  become  mixed  as  a  result  of  various  activities  associated  with  vehi¬ 
cle  maintenance.  Discharge  of  wastewaters  containing  substantial  concentrations  of  grease  and 
oils  to  sanitary  systems  can  cause  substantial  problems  in  sewers  and  at  the  treatment  plant. 
Separation  of  oil-bearing  wastewater  from  other  wastewater  streams  also  provides  economical  pre¬ 
treatment  for  removing  oil  and  sediment.  (Sediment  will  originate  in  cleaning  operations.)  Con¬ 
venient  removal  of  separated  oil  and  sediment  from  the  separation  system  must  be  built  into  the 
pretreatment  device.  Adequately  pretreated  wastewaters  may  be  discharged  into  rest  sanitary  sys¬ 
tems. 

Pollution  control  was  a  major  consideration  in  the  development  of  many  of  the  concepts 
presented  in  Chapter  3.  Preventive  and  minimization  measures  for  water  pollution  have  been  con¬ 
sidered  in  the  various  options  or  alternatives  presented  for  individual  work  spaces.  Qualitative 
assessment  of  the  wastewaters  from  a  total  maintenance  complt  cannot  be  made  until  an  actual  phy¬ 
sical  layout  of  functional  areas  and  general  activity  descriptions  for  these  areas  have  been  gen¬ 
erally  determined  and  described.  Then,  a  qualitative,  and  in  some  instances,  a  quantitative 
description  of  wastewater  collection  and  (pre)treatment  systems  can  be  made  by  experienced  person¬ 
nel  . 

Some  individual  components  described  in  Chapter  3  are  isolated  sources  of  wastewaters.  An 
example  is  a  centralized  vehicle  exterior  wash  area.  This  area  is  a  common  use  area  shared  by  all 
organizations  on  an  installation.  There  would  be  one,  or  possibly  two,  areas  provided  for  each 
installation.  Assuming  that  only  exterior  washing  occurs  at  these  locations,  wastewaters  gen¬ 
erated  would  most  often  be  treated  for  suspended  solids,  greases  and  oils,  and  dis  olved  organics. 
The  wastewater  treatment  system  would  be  an  integral  portion  of  the  centralized  wash  area  system. 
Gravity  separation  of  suspended  solids  and  free  oils  and  greases  would  be  accomplished  in  a  large 
basin  appropriately  equipped  for  convenient  removal  of  settled  solids  and  floating  free  oils  and 
greases.  The  basin  could  be  followed  by  intermittent  sand  filtration  or  other  systems  for  polish¬ 
ing  wastewater  prior  to  discharge  or  possible  recycle.  Selected  installations  may  determine  that 
it  is  possible  to  use  stormwater  for  washing  vehicles  at  centralized  wash  areas;  this  would  be 
dependent  on  rainfall,  water  demands,  and  other  physical  site  considerations. 
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Assumed  Conditions 


!.  Centralized  tactical  vehicle  wash  facilities  are  available  for  the  exterior  and  interior 
personnel  area  for  washing  c?  ecutpsent  returning  froc  field  exercises. 

2 .  New  cwintenar.ee  facilities  will  be  provided  with  scheduled  and  vnschedcled  Rjintenance 
bays*  fluid  dispensing  system.  3 no  other  advanced  practices.  Therefore,  standard  exterior  grease 
racks  and  vasbracks  are  not  secluded  as  part  cf  the  TOE  eaintenanee  plan. 

3.  Existing  TOE  eaintewnce  complexes  will  be  retrofitted  with  exterior  caintenance  platfcres 
(existing  wash'-acks  abandoned)  and  improved  grease  racks  if  building  sodtftcatfons  cannot  provide 
for  all  Rainter.ar.ee  operations  to  be  performed  indoors. 
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Cl)  Hater  sysiees  have  been  asscaed;  waste  oil  and  solvent  co’lectio*rsyste*s  are  special  cases. 
Ccfitasfnants  of  concern  have' been  individual  foe  the  .Ho-HUer  wastes* 


Tab)*  4*4  PoHutanU  within  a  Maintananca  CompUx 


,  system  described  above  will  likely  be  appropriate  Tor  many  installations;  actual  planning 

for  the  necessary  wastewater  treatment  system  would  follow  sizinq  of  wash  facility  and  assessment 
and  estimation  of  anticipated  wastewater  flows  and  character, 

A  tracked  vehicle  maintenance  platform  as  described  in  Chapter  3  will  produce  wastewaters  of 
an  estimable  quality  and  quantity,  if  equipped  and  used  as  described.  Assuming  sufficient  capa¬ 
city  and  appropriate  treatment  mode  in  the  sanitary  treatment  plant,  pretreatment  of  was+es  from 
such  an  area  could  make  wastewaters  adaptable  to  "polishing"  in  the  sanitary  system,  it  is 
urther  assumed  that  there  is  sufficient  capacity  in  the  sanitary  sewer  system  to  accommodate  the 
flow  and  associated  stormwater  from  such  an  area.  The  pretreatment  would  consist  of  gravity 
separation  of  free  oil  and  grease  and  suspended  solids  in  a  basin  equipped  for  convenient  removal 
of  separated  oils  and  solids.  Sizing  and  equipping  of  such  a  pretreatment  system  would  depend  on 
levels  of  usage  anticipated,  equipment  provided,  stormwater  flow,  and  other  physical  factors 
specific  to  the  location. 

General  guidance  identifying  pollutants  of  concern  from  various  sources  within  a  maintenance 
complex  is  provided  in  the  following  table.  The  assumptions  regarding  the  maintenance  complex 
area  are  stated  in  Table  4-4. 


7.  Sanitary  Sewer  Collection  System 


hookeHntffsalitar^vSm  e"fer  tJe.s?"itary  £ewer  system:  {1}  these  conventionally 
hooked  into  a  sanitary  system,  e.g.,  from  latrines,  water  fountains,  and  conventional  buildina 

maintenance  activities,  and  (2)  those  pretreated  industrial  wastewaters  that  have  been  determined 
to  be  compatible  with  installation  sewer  and  treatment  systems.  "PreSeatment'  ^ay  fnvolJe^linS 
actual  treatment  systems  located  within  the  maintenance  complex,  or  providing  occupant-oriented 
instructions  concerning  appropriate  disposal  techniques  for  wastes  such  as  batterv  ariH 
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Figure  4-17  Sanitary  Sewer  System 


Retrofitting  Existing  Maintenance  Facilities 

Changes  in  existing  maintenance  operations  and  retrofitting  maintenance  facilities  can  help 
installations  meet  water  pollution  control  requirements.  An  added  benefit  from  wel 1 ‘Coordinated 
changes  in  facilities  is  greater  personnel  efficiency  in  maintenance  practices.  A  common  indica¬ 
tor  of  water  pollution  control  problems  from  maintenance  facilities  is  finding  oil,  detergents,  or 
solvents  in  stormwater  discharges.  Vehicle  washracks  are  commonly  recognized  as  a  source  of  water 
pollution  control  problems.  Generally,  the  major  functions  in  a  tactical  vehicle  maintenance  area 
which  cause  water  pollution  problems  are:  {See  Table  4-4,  page  179) 

1)  Cleaning  operations.  Includes  vehicle  exterior  and  interior  washing,  carts,  work  area, 
and  major  vehicle  component  (motors  and  gun  tubes)  cleaning.  Some  of  these  cleaning 
operations  are  most  frequently  accomplished  at  washracks  with  cold  water,  excessive 
cleaning  aids  (detergents,  solvents  and  fuels),  and  substantial  labor.  The  wastewacer 
from  these  cleaning  operations  will  almost  always  be  found  to  discharge  directly  into 
stormwater  systems,  or  to  pass  through  poorly  designed  and  ineffective  "sediment 
basins/oil  separators"  built  with  washracks.  Other  cleaning  operations  such  as  "parts 
cleaning"  will  involve  container's  of  solvents  or  fuels  which,  because  of  a  lack  of  alter¬ 
natives,  will  be  dumped  into  stormwater  drains  or  at  the  edge  of  a  motor  pool .  Less  fre¬ 
quently,  discharges  from  cleaning  operations  will  be  found  to  be  a  cause  of  major  prob¬ 
lems  in  sanitary  sewers  or  treatment  plants  which  were  not  designed  to  accommodate  either 
the  volumes  or  the  waste  concentrations  and  character  present  in  the  industrial -like 
wastewater  from  tactical  vehicle  maintenance  areas. 

2)  Oils  and  lubricants  (POL)  storage,  transfer  and  handling  operations. 

Most  POL  products  are  stored  in  exterior,  unequipped,  unlit,  and  uncovered  areas.  The 
most  ccxnnon  storage  container  is  the  55-gallon  do®.  For  purposes  of  clearly  describing 
this  "source"  of  water  pollution,  consider  changing  crankcase  oil  only  on  an  M-60  tank 
motor-pack.  Maintenance  personnel  must  drain  approximately  17  gallons  (130  pounds)  of 
waste  oil  from  the  engine.  This  waste  oil  must  then  be  disposed  of  using  facilities  and 
equipment  which  are  either  non-existent,  or  not  designed  to  facilitate  clean,  efficient 
transfers  from  engine  to  waste  oil  storage  containers.  Replacement  oil  is  frequently 
obtained  from  POL  storage  areas  by  tipping  55-gallon  drums  to  fill  1-gallon  containers 
which  are  used  to  convey  oil  from  storage  to  engine.  Maintenance  personnel  will  make  17 
transfers  of  new  oil  in  servicing  a  single  M-60  engine.  Commonly,  all  of  the  above  will 
occur  in  exterior  hardstand  areas  such  as  that  provided  for  washracks  or  parking. 

Current  design  guidance  and  recently  constructed  facilities  do  not  address  these  pollu¬ 
tion  control  inadeduacies. 


3}  Storage,  handling,  and  transfer  equipment  and  facilities  for  other  materiel s  reouired  for 
vehicle  operation  and  maintenance.  Equipment  and  facilities  for  the  numerous  materisls 
(non-POL)  required  in  maintenance  of  the  fleets  of  sophisticated,  complex,  ar.d  numerous 
vehicle  types  required  by  the  Army  generally  are  "makeshift"  at  best.  Ncn-PQl  fluids 
(antifreeze,  paints,  synthetic  hydraulic  fluids),  parts  (protected  from  corrosion  with 
oil  or  other  preservatives),  cleaning  compounds,  compressed  gases,  and  other  materiel 
must  be  stored,  transferred,  and  used  in  a  maintenance  area.  Specific  examples  of  how- 
activities  generate  water  pollution  control  problems  are  as  diverse  as  in  the  mater^els 
used.  Generally,  principles  described  in  (2)  above  will  apply. 

Preventing  water  pollution  through  modification  of  the  facilities,  equipment,  procedures,  and 
operations  using  water,  or  exposed  to  stormwater,  is  the  most  economical  way  to  achieve  environ¬ 
mental  goals  related  to  vehicle  maintenance.  Treatment  of  the  tremendous  volumes  of  wastewater, 
and  diverse  character  and  concentrations  of  pollutants  in  wastewater  from  existing  Army  vehicle 
maintenance  areas  would  require  industrial  waste  treatment  operations  and  processes  which  are  com¬ 
plex,  costly  (capital  and  OSM),  and  energy  and  manpower  intensive.  The  character  of  wastewaters 
from  existing  maintenance  facilities  has  been  found  to  require  wastewater  treatment  facilities 
which  could  not  be  physically  located  where  required  because  of  space  limitations  within  the  can¬ 
tonment  area. 

Information  presented  in  Chapter  3  was  developed  as  a  means  of  preventing  or  minimizing  pol¬ 
lution  control  problems  associated  with  new  maintenance  facilities.  Individual  functional  areas 
described  in  Chapter  3  also  have  application  to  modernization  or  retrofitting  of  existing  facili¬ 
ties,  and  to  those  facilities  in  the  various  stages  of  the  MCA  construction  cycle.  The  following 
functional  areas  described  in  Chapter  3  would  likely  have  direct  application  to  modernization 
either  through  new  construction  or  extensive  modification  of  existing  facilities: 

1)  Interior  Spaces: 

Scheduled  Maintenance  Bay  0M1 

Unscheduled  Maintenance  Bay  0H2 

Parts  Cleaning  0M8 
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2)  Exterior  (Covered)  Maintenance  Spaces: 

Tracked  (Wheeled)  Vehicle  Maintenance  Platform  0K11 
Centralized  Wheeled  Vehicle  Washing  0M13 


Centralized  Tracked  Vehicle  Washing 


0M14 


3)  Exterior  Support  Spaces: 

POL  Storage  0M22 

TOE  Vehicle  Parking  OM23 

Actual  design  of  wastewater  treatment  facilities  is  dependent  upon  specific  information 
regarding  volume,  and  on  character  and  concentration  of  wastes.  This  information  can  be  deter¬ 
mined  or  estimated  once  a  maintenance  area  conceptual  plan  is  available. 

Retrofitting  maintenance  facilities  can  include  additive  structures,  installing  new  or  revis¬ 
ing  existing  building  support  systems,  building  alterations,  and  numerous  other  general  categories 
of  construction  or  equipment  installation  and  modification.  For  purposes  of  this  document,  the 
process  will  be  described  through  which  a  concept  for  improving  facilities  for  a  specific  purpose 
within  existing  maintenance  areas  was  developed. 

Ft.  Carson,  Colorado,  had  indorsed  and  planned  construction  of  a  centralized  exterior  wash 
facility.  Discussions  between  CERL  engineers  and  occupants  of  maintenance  areas  (Motor  Sergeants 
and  Warrant  Officers)  were  held  to  develop  a  concept  of  a  facility  which  would  accommodate  activi¬ 
ties  being  performed  on  existing  motor  pool  washracks  which  could  not  be  performed  at  centralized 
wash  areas.  The  concept  was  adopted  for  incorporation  with  installation  construction  planning. 

The  system  developed  was  the  "tracked  vehicle"  maintenance  platform  described  in  Chapter  3,  OKI  1 . 
This  concept  was  taken  from  the  "idea  stage"  to  preliminary  sketches  and  cost  estimates.  This 
idea  has  since  been  adopted  by  Ft.  Stewart  and  Ft  'ewis  as  a  means  of  modernizing  their  mainte¬ 
nance  areas.  The  concept  was  modified  to  meet  the  unique  requirements  of  TOE  units  at  the  new 
installations,  and  improved  to  accommodate  more  activities  than  previously  anticipated  at  Ft.  Car- 
son,  " 


The  benefits  of  this  retrofitting  include:  1)  various  water  pollution  concerns  from  mainte¬ 
nance  activities  were  minimized  or  eliminated,  2)  maintenance  personnel  anticipate  substantial 
improvement  in  personnel  efficiency  while  performing  the  maintenance  activities  addressed  by  the 
facility,  3)  POL  products,  new  and  used,  will  be  handled  in  a  much  more  efficient  and  effective 
manner,  and  4)  substantial  capital  and  O&M  costs  for  pollution  control  systems  were  avoided,  or 
minimized. 
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